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rapes 180 | 


-10 20% 
-10-20% 
-10-20% 


-10-20% 
-10-20% 


~5-10-20% GMV 
5-10-20% GMV 


es 
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5-10-20% 
5-10-20% 
5-10-20% sobs 


Production costs go 
10-20% GMV daown 
10-20% GMV 


POWER FACTOR: .1% Max. (@ 1M c initial) ci Cc 
henolic vacuum wa ry 
INSULATION: Durez P We 
yom 
CAPACITY DIELECTRIC | SIZE I 


adown with RMC 
Ps HIGH VOLTAGE DISCAPS 


AVAILABLE CAPACITY 


331-470 

471-1000 
1001-2700 
2701-5000 
5001-10000 


In addition to lower initial cost, RMC high 

So ae voltage DISCAPS, offer the advantages of 

220-500 200- % | smaller size and greater mechanical strength 
501-1000 es , for faster production line handling. 

1001-5000 pms jf | Rated at 2000, 3000, 4000, 5000 and 6000 
ee SE ae volts DC, RMC DISCAPS assure the volt- 
181-680 | 1200-K | % oe an age safety factor required in deflection yoke 

681-1000 | HIK | —— or special electronic applications. They are 
a 5-KV a available in any capacity between 5 MMF 
| ace 7 x’ | 20% og and 10,000 MMF. 

331.1000 HI K | % RM¢ engineers are prepared to help you 
Cee ee TR with your problems on standard or special 

| re 20% GMV ceramic capacitors. Write us today about 

101-220 1200-K | hs | 20% GMV your specific requirements. 

tert HI K |“ rani 

a7i-1o00 | HIK Tt 

POWER FACTOR: | 5% Max. ae | 
INSULATION: Durez phenolic—vacuum wax ee es { m——_/7——-=— 
Discaps with a dielectric of 1200 K or over are not recommended Maorrge * 


for deflection yokes or other 15,750 cycle applications. 


DISCAP 
CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
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Sie & 


An An nouncement 


of the Utmost Importance to Engineers 
Doing Research and Design 
Work in the Entire Audio 


Frequency Range. 


Burnell and Co., Inc. 


is proud to announce the development 
of an entirely new product— 


a Va riable Toroidal Inductor (patent applied for) 


ROTOROID will prove to be a valuable aid in the solution of many 


engineering problems — in research and design — and opens new possi- 


bilities for production which were previously impractical or impossible. 


RSTSRoiD 


@ ... isa continuously variable, stepless toroidal inductor which can 
provide a 3:1 range of maximum to minimum inductance in 180° 
rotation of a shaft. 


@ ... employs no mechanical resistance contacts and is therefore 
free of noise and wear. 


@ ... requires no DC saturating currents and thereby eliminates the 
need for circuitry. 


& . .. is applicable over the entire audio range (from approximately 
300 cps). ROTOROID is not limited to any stock value of nominal 
inductance. It is available in any value of inductance now available 
in regular toroids. 


& . . . is hermetically sealed and is virtually vibration and shock- 
proof, can be chassis or panel mounted. 


Wig, Write Department G for further information. 


« | LY Yonkers 2, New York 


PACIFIC DIVISION: 720 Mission Street, South Pasadena, California 


An outstanding feature of ROTOROID is that, 
at maximum inductance, it provides the full Q 
of the toroid it contains. Thus, the user is at 
once able to take advantage of the high Q char- 
acteristics of toroids while at the same time 
having available a variable inductor not previ- 
ously available in a toroid. 


Applications: Virtually unlimited. Just a few of the 
many possible uses of ROTOROID are: 


® Tunable Audio Oscillators 

® Variable Z Devices 

© Servo Systems 

® Telemetering 

® Adjustable Selective Networks 

® Variable Phase Shift Networks 

® Variable Filters 

@ Electro-Mechanical Control Systems 


Availability: Immediately available: 
ROTOROIDS VTI-A and VTI-B which are 
equivalent in electrical characteristics to Burnell 
toroids TC-16 and TC-3 in cases 2%” in diam- 
eter, 3-1/16” long. Soon to be available: two 
miniature types, VTI-C and VTI-D, equivalent to 
Burnell toroids TCO and TC-6. 


oo noreesaemer romana 


FIRST IN TOROIDS AND RELATED NETWORKS 


2 For product information, use inquiry card on last page. 
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1500 ;>— — - T 1S00 
oa RADIO & TELEVISION RECEIVER Ps 
Sted ad \ PRODUCTION ___ : 
5 Noo | 1 1950-1954 ¢ 
3 1000 ° 
pe y.% RADIO SETS—~ ¥ = 
jm ~~ 
=< Tt 7 
n \ AX i Y/ w 
a 700 1 Tq e 
Y 600 w 
Ww 500 nl ul 
& 400 = eS oy 
« iii TELEVISION SETS Je eS eee: a i eae “ea © 
200 I eccitioscttieseines : 195! ae eee A Se ee ee PE OEE 200 
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. . . . . . 
This list classifies and gives the value of electronic equipment selected from 
. . 
contracts awarded by government procurement agencies in July-Aug. 1954. 
ccelerometers Ranged wed $ 164,874 Cores eee 50,903 Quartz Crystals 50,096 Systems, radar range 
\dapters, crystal socket .. 29,475 Countermeasure Repeaters 83,901 Radar Sets 12,803,168 finding 147,622 
nalyzers - 312,397 Counters and Amplifiers 36,450 Radar Relay Systems Tachometers, oscilloscope 497 ,702 
mplifiers 1,025,291 Couplers, antenna 74,123 microwave 45,703 Tape, recording 341,830 
Antennas 674,676 Diodes 293,474 Radiac Detecting Elements 54,892 Target Detectors 139,989 
Antennas & Drive Units 225,400 Direction Finder Sets 286,492 Radio Compasses 3,945,889 Target Drones . 3,266,190 
Antenna Reflectors 130,667 Displays, plotting board Radio Equipment, police 15,090 Telemetering Systems 38,996 
Batteries, dry 876,275 group 453,744 Radio Sets 4,032,447 Telephones, central office 1,737,208 
Battery Boxes 110,373 Driftmeters 1,015,458 Radiosonde Receptors 364,650 Telephones Systems, dial 48,000 
Battery Chargers 52,627 Dummy Directors 175,205 Receiver Elements, Teletypewriter Sets 8,742,768 
Battery Packs 418,500 Dynamotors 38,680 telephone 25,725 Terminals 45,118 
Broadcast Equipment 25,773 Generator Sets 5,417,854 Receivers, radio 1,040,563 Terminal Sets, radio 495,865 
cable Assy 163,903 Generators, signal 770,077 Receiving Sets, sonar 176,320 Terminal Telegraphs 3,555,281 
Cable 263,088 Generators & Voltage Receiving Sets, microwave 326,591 Test Equipment, master 80,100 
Cable, multiple conductor 61,714 Regulators . 431,950 Receiver-Transmitters 498,682 Test Sets, characteristic 39,318 
Cable, telephone 322,890 Head & Chest Sets 34,622 Recorder-Reproducers 712,184 Test Sets, distortion 168,631 
Capacitors 99,779 Headsets 449,027 Rectifiers 30,114 Test Sets, impedance meter 36,020 
Cavities, tuned 114,726 Indicators, speed 107,769 Reels Cable Assys 2,023,185 Test Sets, radio 79,485 
Circuit Breakers 47,354 Jack Box Assys 41,666 Relays 69,312 Test Sets, servo 96,404 
Code Practice Equipment 144 794 Loudspeakers 97,301 Resistance Bridges 63,991 Test Sets, teletypewriter 46,000 
Coil Winders 44,303 Meters, grid dip 44,200 Resistors . 147,154 Thermometers, dual 
Communication Sets, radio Meters, field strength 155,776 Slotted Sections 50,£50 thermocouple 57,838 
beacon ..... 345,490 Meters, frequency 1,120,801 Simulators 4,689,879 Towers 1,191,436 
Components, electronic Microphones 186,209 Sound Recorders 69,420 Tower Supports 83,278 
measuring Eig 60,356 Microwaves Systems 963,690 Spare Parts, generator set 631,072 Trainers, radar 2,386,349 
Components, computer set 6,782,524 Motors 28,990 Spare Parts, oscilloscope 32,639 Training Sets, radio 148,796 
Connector Assys 147,487 Multiplexers & Spare Parts, recorder 90,889 Transformers & Reactors 52,704 
Connectors, receptacle 43,718 Demultiplexers 123,831 Spare Parts, radio set 875,333 Transformers, synchro 
Consoles 162,786 Oscilloscopes 565,834 Spare Parts, control 87,719 
Containers, crystal kit .. 38,400 Oscillographs, multi- transmitter-distr. 201,272 Transmitter Elements, 
Control Assys, receiver 460,746 channel 39,650 Station Beacons d 121,173 telephone 30,430 
Control Indicators 66,974 Panels 29,394 Station Equipment, mobile 306,716 Transmitters 3,010,316 
Controls, radio set 26,338 Parts, fluxmeter 45,840 Switchboards 177,951 Transmitters, rate of flow 241,211 
Controls, monitor set .. 157,322 Plug Assys, reel 56,986 Switches . 115,550 Transmitting Sets, radio 1,013,457 
Converters, dual diversity 873,725 Plugs, telephone 38,400 Switching Units 76,701 Transistors, matched pair 394,625 
onverters, tone ...... 817,600 Power Supplies : 647,026 Synchros 1,565,637 Transistors, high frequency 764,519 
—_— a ae ———————— a Tube Checkers 28,400 
f Tubes, electron 2,932,708 
' Tuning Assys, remote 129,913 
' Tuning Systems, antenna 1,572,905 
' TV Communication Systems, 
} ground-to-air 163,824 
4 Vibrators 172,226 
; 4 os Visual Displays, ultrasonic 158,428 
\ S ‘ Voltage Regulatars 29,988 
. »\%$ Waveguide Elbows 32,704 
a ‘ Wattmeters - 40,723 
; Pod Wire, electro magnet 75,192 
¥ Wire A 1,138,660 
Zero Reader Systems 64,105 


COUNTRY 


i BRAZIL 

; ARGENTINA 

: COLOMBIA 

| VENEZUELA 

' CUBA 

MEXICO 

DOMINICAN REPUBLIC 
TOTAL 


=NGLAND 
“RANCE 

SERMANY 
TALY 


3ELGIUM 

NETHERLANDS 
WITZERLAND 
)ENMARK 
PAIN 


OTAL 


ESTIMATED HOURS PER ANNUAL 
TOTAL SETS WEEK FEES 

LATIN AMERICA 
110,000 130 None 
30,000 35 None 
400 21 None 
30,000 84 None 
135,000 176 None 
75,000 130 None 
5,000 _40— None 

385,400 616 
WESTERN EUROPE 
3,500,000 45 $ 8.40 
108,000 28 12.00 
60,000 32 20.00 
50,000 17 15.00 
10,000 30 od 
8,000 4 — 
4,000 16 14.00 
1,400 5 7.00 
600 3), 19.00 
3,742,000 1801 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1954 


indicates Bel- 


TRANS- SYSTEM PRICE OF pen 
— _ Barium Titanate 
ac Condensers 
4 625 LINES $900 to 1,100. 6.4-7.2 million Ibs. sold annually 
1 625 LINES 1,000. A casei naieadiace ital : 
1 525 LINESSetsNotAvailable 19-12 such condensers/radio 
3 625 LINES 500. 50-60 such condensers/TV 
5 525 LINES 165. Above figures from Industrial Bul- 
6 525 LINES 165. a , eeithies Mt 
: $25 LINES 165, letin of Arthur D. Little, Inc. 
Belgian TV Imports 
b 405 LINES $185. Kredietbank Weekly Bulletin 
3 819 LINES 285. gian TV imports 1948-1953: 
8 625 LINES 315. 1948 4,134,000 fr. 
7 625 LINES 230. 1949 527 000 
625 & : 

2-819 LINES 300. i agen 
2 625 LINES 290. 5 ' 
2 625 LINES 240. 1952 1,731,000 
1 625 LINES 290. 1953 9,268,000* 
1 625 LINES 375. * 10 months 


70% imports from Netherlands 


Sota 


NOTE: Each “3-tube” camero 
you add only multiplies the 
already complex task of color 
registration. 


eeeere 
eeeee 


ANTENNA 
CHROMACODER TRANSMITTER 


ca} >| om 


: : G-E CAMERAS . =o 
' ; LIVE or nd ee tJ 
5 PROGRAM soi | + +. f + Cl 
- 3 ie 
1®: stcia 
. {2¥5 => RECEIVER 
op 


Excellent colorcaiting results fiom vithor 
Aydlam, bit Chromacodr, in fixed location, hamdles 
Ge # neg istralion Kor abl camwnas im ub syslom, and such 
45 adjustments anv Atable. See 35%+7 bor other 
i aduavlag es of, puxed eguipmint, 
THN 


= G-E 1 tube cameras = 100 


| Gpe...much earn lo operala 


A 
: 


Ask our local representative for an in- 


person presentation of this realistic pro- 
2 new G-E cameras ... . up to $40,000 


3 new @-8 cableres:... ... ease $00,080 gram. Call the G-E man today, or write: 

PLUS additional savings of approximately General Electric Company, Section 

$15,000 on each black and white camera X284-9, Electronics Park, Syracuse, N.Y. 
i a station converts to color application. In Canada, write: C. G. E. Electronics 


ll * Savings based on average selling price of “'3-tube” cameras 830 Lansdowne Avenue, Toronto 
Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


se: DR RRS TR tr aan ae mae oN ws Bae: ‘Bh 


——o teen nanan tapenade 


Typical Installation of B & 


potlights in “I Love Lucy’’ TV Show 


Paint Wilke fight vir 


BARDWELL & McALISTER'S 


Engineered Television Lights 


TVSPOT) 3. 
Model 5000 7 = -\ 


—— eo 
— f TV SPOT 
) Model 1000/2000 


TV SPOTS 


This complete line of television spot- 
lights was especially designed and 
engineered for television stage light- 
ing. The many years of experience in 
the production of studio lights for 
stage and motion pictures was drawn 
upon to produce the B & M TV Spots 
which make possible painting with 
light. Painting with light is the abil- 
ity to control the light source in order 
to emphasize the necessary high- 
lights and all the important shadows. 
Only through controlled light can the 
scene and subject be given the desired 
brilliance, beauty, and third dimen- 
sional effects to produce ideal screen 
pictures. 


TV SPOT 
Model 500/750 


Our specialists are always ready to assist and 
advise your engineering staff so that your 
studios and stages will be fully equipped to 
properly paint with light. Write for complete 
specifications and prices of these B & M TV Spots. 


uy BARDWELL & MCALISTER, Ine. scrsanx, catirornia 


6 For product information, use inquiry card on last page. 
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TELE-TECH* & ELECTRONIC INDUSTRIES is 
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MANUFACTURING 
—Electronic equipment, communications, 
broadcasting, microwave relay, instru 
mentation, telemetering, computing. 
—HMilitary equipment including radar, 
sonar, guided missiles, fire controls. 
—TV-FM-AM receivers, phonographs, 
recorders, reproducers. 
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THE ELECTRONIC INDUSTRIES 
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first of its kind 
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f TRANSMISSION 
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X-BAND 


. Saves 
engineering 
manhours 


OSCILLATOR 


wide band--8500 to 9600 me; 
output constant within one db; 
for dynamic testing of microwave 
components and systems 


Now, for the first time, an instantaneous graphic display of the 

entire frequency range 8500 to 9600 MCS. This new Polarad X-Band 
Sweep Oscillator makes possible rapid, dynamic testing of 
microwave components such as TR tubes, antennas, crystal mounts, 
even complete microwave systems over a 1100 MC sweep at 

X-band. Eliminates laborious point-by-point testing methods. A unique 
display unit shows both reflection and transmission characteristics 
simultaneously, since two deflection amplifiers are utilized 


The X-Band Sweep Oscillator is an important instrument for 

laboratory and production line application. It gives one quick answer 
where formerly hours of checking were necessary. For further 
information, write to your nearest Polarad representative or the factory 


SPECIFICATIONS 


Frequency Range 85 to 9.6 Kun 
A Typical Scope Display (at eft) Output (2a. mmumate 
Shows transmission and reflection Output Veriation rhe 
characteristics of a double tuned cavity Saaial ant B caucn ana 
under test. This is an example of how Georating Voltage lISV 2 10% 
the dynamic display reduces time required tneet Feuer 400 watts 
to test X-band components and systems Type of Output 
As a design tool in the laboratory, the Connector atomic 
effects of electronic or mechanical changes <a” =—l cana 
may be evaluated instantaneously 116% high 
As a production tool, ‘‘go’’ and ‘‘no go’”’ gar nny ancien eee 
limits may be checked visually 112 high 
Approx Wt of Control 
and Display Unit 135 Ibs. 
Approx. Wt of 
Sweeper Oscillator $5 Ibs 


ELECTRONICS CORPORATION 100 metropo.itan AvENUE, BROOKLYN 11, NEW YORK 


REPRESENTATIVES Albuquerque * Arnprior, Canada « Atlanta + Boston » Chicago * Cleveland + Fort Worth + Kansas City * Los Angeles * New York + Philadelphia * San Francisco * Seattle + St. Paul « Syracuse * Washington, D.C. 


For product information, use inquiry card on last page. 7 


SS 


WIREWOUND ano FILM RESISTORS 


FOR POINT-TO-POINT OR TERMINAL BOARD WIRING 


THERE’S ONE IN THE SPRAGUE FAMILY 
TO MEET YOUR PARTICULAR REQUIREMENTS! 


SPRAGUE 
; 206E 


PERMASEAL® RESISTORS 


Precision wirewound ¢ Resin encapsulated ¢ Tol- 
erances up to +0.1% © Ambient temperatures to 
150°C © Wattage ratings to I.5W @ Resistances to 
2.8 megohms ¢ Write for Engineering Bulletin 122 


| 


————————— 
BLUE JACKET® RESISTORS 


Pewer-type wirewound ¢ Vitreous enamel 
coating © Tolerances to +5% (to +2% on 
special order) * Available in 5W and 1OW 
ratings © Resistances to 35,000 ohms © Write 
for Engineering Bulletin III 


KOOLOHM® RESISTORS 


Power-type wirewound * Ceramic encased 
* Tolerances to +5% (to +1% on special 
order) ¢ Inductive or non-inductive windings 
¢ Available in 5W and I0W ratings © Re- 
sistances to 70,000 ohms * Write for Cat. 100 


 ———_ ia 


FILMITE B® RESISTORS 


Borocarbon-film © Molded plastic housing * 
Tolerances to +1% © Ambient temperatures to 70°C 
¢ Available in '/,W, |W, and 2W ratings © Resist- 
ances to 10 megohms ¢ Write for Eng. Bul. 130 


The Sprague family of axial lead resistors offers sizes, 
ratings, and characteristics to meet most any applica- 
tion requirement. Their tough impervious jackets 
provide maximum protection against physical damage 
and atmospheric conditions. Completely tested and 
proven, these extremely stable units 
assure consistent and reliable per- 
formance in commercial and military 
equipment. * * k k k kx * 


Depend upon SPRAGUE for quality, 


production capacity, and economy. 


8 For product information, use inquiry card on last page 


SPIRAMEG® RESISTORS 


Film resistance element © Resin encapsulated ¢ 
Voltage ratings to ISKV ¢ Available in IW, I'/,W, 
and 2\,,W ratings ¢ Resistances to 200 megohms 
* Standard tolerance, +20% (to +5% on special 
order) ¢ Write for Engineering Bulletin 135 
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New Transistor 


Operates at 440 MC 

Beli Telephone Labs. has revealed 
a transistor which will operate at 
440 mc, reportedly higher in fre- 
quency than any transistor yet 
known. 

Dr. J. M. Early, who is credited 
with inventing the new transistor, 
was assisted by W. C. Hittinger and 
Dr. J. W. Peterson. 


Bell Labs engineer uses ‘‘dry box" to assemble 
new UHF transistor. He is shown placing casing 
over transistor. Units operate at 440 mc 


The UHF device, called an “in- 
trinsic barrier” transistor, can in- 
crease an electrical signal a thou- 
sand-fold. In addition to its ability 
to amplify signals, it may be used 
as an oscillator. Frequencies as high 
as 3,000 me are theoretically possible. 

The new transistor builds on the 
basic theory that resulted in the first 
transistor and the recently an- 
nounced Bell Solar Battery. Bell 
scientists have now made, in effect, 
a “club sandwich” by adding an in- 
trinsically pure layer to the basic 
p-n-p junction wafer which acts as 
a “shock absorber” for high voltage 
electrical charges. This chemically 
pure part of the germanium crystal 
remains neutral, while three adjoin- 
ing sections become positively or 
negatively charged. The “intrinsic” 
region in the midst of the transistor 
permits the faster movement of posi- 
tive charges, isolates the input and 
output areas, and reduces the stored 
energy to make functioning at higher 
frequencies possible. The increased 
separation of input and output areas 
also permits operation at higher volt- 
ages than was possible before. 


As We Go To Press... 


RCA's new 21-in. color TV picture tube (left) is impressive contrast to the company's 15-in. tube 
with 12-in. screen (right). The large tube has 250 sq. in. of picture area, is lighter than the small 
tube, and employs a shadow mask and metal cone. Special feature is the use of a color equalizer 
which eliminates the former magnetic shield and rim coil. New tube contains 3 improved electron 
guns with wider deflection, providing brightness to the rim comparable to a monochrome tube. RCA 
is also placing into production a color TV receiver with 28 tubes, including the new picture tube 


NMRS Launches Campaign Against Bell Mobile Radio 


The National Mobile Radio Sys- 
tem, an organization of miscellane- 
ous common carriers, has instituted 
a program to combat the sales efforts 
of Bell System companies in the 
two-way radio communications field. 
Specifically attacking the activities 
of Pacific Telephone & Telegraph, 
NMBRS stated that attempts are being 
made to buy existing radio systems 


at a high price, and to operate these 
systems at a loss for some time in 
spite of high maintenance costs. 
Further it was charged that unfair 
sales methods were being used. 
NMBRS also noted that other associa- 
tions, including the American Petro- 
leum Institute and Associated Police 
Communications Officers, were pre- 
paring to oppose this activity. 


UHF BOOSTER ANTENNAS 


Extension of UHF-TV service into areas blacked out because of geographic conditions has been 
proved feasible, according to field tests conducted by RCA in conjunction with WJTV, Jackson, Miss. 
Booster equipment installed 37 miles from the transmitter stepped up field intensities 23 db to 
Grade A service. At left is 8-ft. sq. receiving antenna with power gain of 100. At right is 38-ft. 
transmitting antenna with power gain of 100 which transmitted 10 watts from booster amplifier 
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¢ This Philco 16mm CineScanner and its 
companion, the 35mm model, provide 
the finest film reproduction in either 
ee color or monochrome. 


Multiplexed arrangement of two 16mm CineScanner film 
units and automatic dual slide changer for four program 
sources in color. 


CineScanner— superior for monochro 
..- the only practical method for colo 


PHILCO CORPORATION 


» Smooth, Silent Operation — No Flutter 
» Preview of all Program Sources 


» Color and Monochrome, 
16MM and 35MM Models 


Once you’ve seen CineScanner operate—witnessed the clear, 
steady pictures and observed the smooth, silent performance— 
you will agree it’s the only way to televise film—in mono- 
chrome or color! 

There are good technical reasons why: The Philco CineScanner 
employs flying-spot scanning, a technique never equaled in 
producing high definition pictures. In CineScanner, there’s no 
hot projection lamp to fail or burn the film. Only source of light 
is a long life, cathode-ray tube with dependable ‘‘cold”’ light 
harmless to film. CineScanner employs a special continuous- 
motion film transport mechanism designed by Philco and built 
by the Mitchell Camera Corporation of Hollywood . . . no noisy, 
film-damaging intermittents in the CineScanner! Most impor- 
tant of all to color Broadcasters, CineScanner uses economical 
photo tubes instead of expensive camera tubes... and there are 
no color registration problems in CineScanner! 

With the Philco CineScanner, you can start today in mono- 
chrome, convert tomorrow to color—with no obsolescence of 
equipment! Get full technical data on this new and greatly 


improved method of televising films and slides. Contact Philco, 
Dept. T today. 


»- 


Interior view of the film unit showing precision film 
transport mechanism, sound head and the simplicity of 


[] (] ] the optical system. 
gga 


NNN 
a ee 


Simplified diagram showing the 


basic principles of CineScanner 
operation. 


\/ 


} 
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GOVERNMENT & INDUSTRIAL DIVISION + PHILADELPHIA 44, PA. 


In.Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 


As We Go To Press... (continued) 


New Airborne Radar 


Artist's conception of the way USAF’'s new Sperry 
radar APN 59 reproduces what the ‘‘turtle-shell’’ 
antenna sees on the surface. Area depicted is 
region near Cape Cod, Mass. Dark plastic wedge 
at top swings to any compass heading for exact 
measurement of drift 


TV DUNKING 


To demonstrate how rugged its TV receivers are, 
the Quality Control Dept. of Allen B. DuMont 
Labs. took a set off the production line and 
dropped it in the river. After it was hauled out 
and dried—you guessed it—it worked fine 


MORE NEWS 
on page 14 
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A new compact airborne radar for 
troop-carrying transports and es- 
sential cargo planes is the smallest 
and lightest radar system yet for its 
high power and wide range of air- 
craft uses. A single 5-inch radar 
screen combines many radar func- 
tions of search and surveillance, ac- 
curate navigation over uncharted 
airlanes, detection of distant storms 
and best-weather routes, anti-colli- 
sion warning of mountaintops and 
tall structures, or of other nearby 
aircraft while flying at any altitude 
up to 50,000 feet. This single light- 
weight system weighs 150 lbs. in- 
cluding the oddly-shaped “turtle 
shell” antenna only 18 inches in size, 
and gyro-stabilized for positive 
steadiness against pitch and roll of 
the plane. Radar beacon interroga- 
tion and reception are also incorpo- 


rated in the APN-59. 


Immediate production of thes 
miniature systems in quantity fo 
Air Materiel Command is present] 
under way at the Sperry Company 
The APN-59 operates in the ‘X 
Band’ or 10,000 megacycle band o 
the spectrum. Following are per 
formance abilities and character 
istics: 

Two-beam configurations penci 
beam or fan beam. 

Gyro-stabilized antenna—18 inch o 
30-inch, as space permits. 

Two types of presentation—grounc 
pattern, or various cloud levels. 
Weather warning; near or lon; 

range search. 

Adjustable contrast of ground pat- 
tern; short and long range. 

Multiple pulse lengths, automaticall, 
applied. 

Radar beacon interrogation and re- 
ception. 

Full 360° or sector scanning. 

Terrain clearance (mountain peaks 
etc.) or nearby aircraft. 

Ground mapping, and exact drift 
measurement. (2 ways; by head- 
ing marker, or Doppler drift). 


AT&T Ready for 
Color TV in 65 Cities 


The Long Lines Department of 
American Telephone and Telegraph 
Co. reports that color TV can now 
be transmitted to 65 cities across the 
nation. At present, 145 TV stations 
in these cities are receiving network 
TV service, and about 95 of them 
are getting color in addition to 
black-and-white. 


Existing and planned Bell System TV network 


ro - —— 


Ralph L. Helmreich, Long Lines 
Director of Operations, estimated 
the Company would be able to 
transmit color programs to about 95 
cities by the end of the year. 

“Of the 187 stations presently lo- 
cated in these cities and receiving 
network service, a total of about 125 
are expected to be ready to broad- 
cast in color by late December,” he 
said. 


routes equipped for color and monochrome 
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27521000 FT. 1000 KW ERP” 
- | ~~ FCC LIMIT 


' ~~ 
iS 400 FT. “Se 
i 20 KW ERPS 


PRESENT OPERATION 20 MILES 


n¢ 


egg te SE LIENLG 
Par rate Tab 


| 
| e With the relaxation of operational requirements for 
| certain types of TV stations, it is now possible to 
. j we) " ay =) ¢ > ay > Bi 7 j 
PHONE, WIRE OR WRITE THESE | doctor your service pattern . .. to extend your Class A 
GPL REGIONAL OFFICES , contour, gain a bigger audience, a stronger market 
for both local and network sales. 
R. H. Johnston | Fr 
188 West Randolph Street | To cover that nearby community with an additional slave 
Chicago, Illinois smitter oner; as a Speci ‘ervice / horiz yn *: 
nuaasn *nnes | transmitter operated ¥ a Special Service pein torization™ 
W. M. Witty | use GPL CONTINENTAL low-powered UHF equipment: 
4212 S. Buckner Boulevard | 100 W to 1 KW. This equipment is offered as a complete 
Dallas, Texas ? . ; ‘ 
Evergreen 1137 | package, including off-the-air receiver, transmitter 
6. 2. Monee : and antenna plus associated video items. 
992 West Peachtree Street, N.W. 
Atlanta, Georgia Holes in the UHF pattern can be brought 
ee: Sart up to par by additional low-powered radiation in an 
J. M. Cunningham ° ot Catolliso® es ey =. \fers 
sant Sleds Batend l On-Channel Sate llite operation. For this, GPL offers 
Glendale, California Adler Communications Laboratories equipment: 
Chapman 5-6046 
: l Models UST-10 or UST-100. 
N. M. Marshall . 
= seen ° | Contact GPL regional representatives for analysis and 
easantville, New York ; 
Pleasantville 2-2000 , recommendations to solve your special problem. 
| *Nomenclature under consideration by FCC as recommended by RETMA. 
| 


General Precision Laboratory —— 


1NCORPORATED 
PLEASANTVILLE NEW YORK 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


For product information, use inquiry card on last page. 13 
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As We Go To Press . . . (Continued) 


4-Megawatt Klystron 
Developed for Radar 


A giant electronic tube has been 
announced by the Air Research and 
Development Command. Known as 
a megawatt klystron, the tube is 
eight feet tall and is the first to pro- 
duce 4,000,000 watts of precisely 


First photo of 4-megawatt klystron designed for 
high power Air Force radar. The 8-ft. tall tube 
is shown being installed at Rome ADC, N. Y. 


controlled radar power for military 
systems as yet undisclosed. Experi- 
mental proof of a new “electron- 
packing” technique, which uses a 
shaped magnetic field to force elec- 
trons through the hole in the kly- 


stron’s rhumbatron, was successfully 
attained through basic klystron re- 
search of the Sperry Gyroscope Co 

In the klystron, electrons are so 
tightly packed that a one-inch beam 
now transmits more current through 
a vacuum than a ¥ inch copper wire 
can safely carry. 


Aluminum-to-Ceramic 
Joining Process Developed 


Light-weight aluminum can now 
be used in place of heavier conven- 
tional metals in many electrical ap- 
plications as the result of a new 
aluminum-to-ceramic joining proc- 
ess developed by the General Elec- 
tric Co. The firm’s General Engi- 
neering Lab. said the new process 
can be used to advantage in the 
making of capacitors, high speed re- 
lay switches, aircraft instrument 
panels and ignition systems, and 
other items requiring insulated her- 
metic seals, 

The ceramic section to be joined to 
aluminum is coated with an alloy. 
Molten aluminum is then alloyed to 
the coated ceramic. The resulting 
dense aluminum layer around the 


Cross-section of aluminum-to-ceramic seal 


ceramic is machined to the required 
diameter and brazed into the alu- 
minum structure for which the 
ceramic seal was designed. 


) a 


MORE NEWS 
on page 18 


COMING EVENTS 


Sept. 30-Oct 1—5th Annual Meeting 
and Exhibit of the Professional 
Group on Vehicular Communica- 
tions of IRE. Rice Hotel, Houston, 
Texas. 

Sept. 30-Oct. 1—Fall Assembly Meet- 
ing of the Radio Technical Commis- 
sion for Aeronautics. Willard Hotel, 
Washington, D. C. 

Sept. 30-Oct. 2—High Fidelity Show, 
International Sight and Sound Expo- 
sition, Inc., Palmer House, Chicago. 

Oct. 4-6—Tenth Annual National Elec- 
tronics Conference, Hotel Sherman, 
Chicago, Ill. 

Oct. 5-7—AIEE Middle Eastern District 
Meeting, Abraham Lincoln Hotel, 
Reading, Pa. 

Oct. 11-15—AIEE Fall General Meet- 
ing, Morrison Hotel, Chicago, III. 
Oct. 13-15—Joint Meeting of RTCM 
and IRE Professional Gp. on Com- 
munications Systems. Somerset Hotel, 

Boston, Mass. 

Oct. 13-17.—1954 Annual Convention, 
Audio Engineering Society. Hotel 
New Yorker, N. Y. 

Oct. 18-20—RETMA Radio Fall Meet- 
ing, Hotel Syracuse, Syracuse, N. Y. 

Oct. 18-22—42nd National Safety Con- 
gress and Exposition, Conrad Hilton, 
Congress, Morrison and La Salle Ho- 
tels, Chicago, III. 

Oct. 21-23—8th New England Confer- 
ence of the American Soc. for Qual- 


ity Control. Ten Eyck Hotel, Albany, 
NX: 
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Oct. 26-28—2nd National Conference 
on Tube Techniques, sponsored by 
the Working Group on Tube Tech- 
niques of the Dept. of Defense. West- 
ern Union Auditorium, 60 Hudson St., 
“3: &. 

Oct. 27-30—30th National Convention 
of the National Assoc of Education 
Broadcasters. Hotel Biltmore, New 
York. 


Nov. 1-5—National Metal Exposition. 
International Amphitheater, Chicago, 
Ill. 


Nov. 4-5—East Coast Conference on 
Airborne and Navigational Electron- 
ics, sponsored by the Baltimore sec- 
tion of IRE and IRE Professional 
Group on Aeronautical and Naviga- 
tional Electronics. Sheraton-Belve- 
dere Hotel, Baltimore, Md. 


Nov. 10-1I—AIEE Conference on Elec- 
tronic Instrumentation and Nucleon- 
ics in Medicine, Morrison Hotel, Chi- 
cago, Ill. 


Nov. 10-12—18th Annual Time and Mo- 
tion Study and Management Clinic, 
sponsored by the Industrial Manage- 
Society. Sherman Hotel, Chicago, III. 


Nov. 12-13—National Symposium on 
Quality Control Methods in Elec- 
tronics, sponsored by the Professional 
Group on Quality Control of IRE 
and Electronic Technical Comm. of 
the American Soc. for Quality Con- 
trol. Hotel Statler, New York. 


Nov. 17—Western Area Development 
Conference sponsored by Stanford 


Research Institute, Natl. Assoc. of 
Mfrs., Calif. Mfrs. Assn., Soc. of In- 
dustrial Realtors, and Chamber of 
Commerce of Hawaii, Mark Hopkins 
Hotel, San Francisco, Calif. 


Nov. 18-19—6th Annual _ Electronics 
Conference, sponsored by the Kansas 
City Section of IRE, Hotel President, 
Kansas City, Mo. 

Nov. 21-22—Automatic Control Equip- 
ment Exhibition. Waldorf-Astoria 
Hotel, N. Y. C. 


Nov. 29-Dec. 4—First International Au- 
tomation Exposition, 242nd Coast 
Artillery Armory, New York, N. Y. 


Dec. 8-10—4th Annual Eastern Joint 
Computer Conference and Exhibi- 
tion, jointly sponsored by the AIEE, 
IRE, and ACM. Bellevue-Stratford 
Hotel, Phila. Pa. 


1955 
Jan. 20-21—Symposium on Printed Cir- 
cuits, sponsored by RETMA, Univ. of 
Pa., auditorium, Philadelphia, Pa. 
Feb. 10-12—Audio Fair-Los Angeles, 
sponsored by Los Angeles Section of 
AES, Alexandria Hotel, Los Angeles, 
Calif. 


ACM: Assoc. for Computing Machines. 

AES: Audio Engineering Society. 

AIEE: American Institute of Electrical Engineer 

IRE: Institute of Radio Engineers. 

ISA: Instrument Society of America 

NACE: National Assoc. Corrosion Engineers 

NARTB: National Assoc. of Radio and TV Broad- 
casters. 

RETMA: Radio-Electronics-TV 


ssoc. 

RTCM: Radio Technical Commission for Marine 
Services 

URSI: International Scientific Radio Union 


Manufacturers 
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recision Deposited 
arbon RESISTORS 


Ambient Temperatures 
from —70° to +250° C 


One Per cent Standard 


Allies’ Products precision carbon deposit 


resistors are replacing wire wound resistors 
in many circuits requiring high 


precision at low cost. 


Allies’ Products resistors are the standard of 


many computor and missile manufacturers. 


GVO1 GI1V8 40 IN3) Bid 


AMBIENT TEMPERATURE IN 


Typical temperature coefficient characteristics Typical derating curve for '/2 watt Allies’ 
for Allies’ Products carbon deposit resistors Products carbon deposit resistors 


VALUES and SIZES 


RESISTOR WATTS OHMS 

APT 20 ohms to 20 meg. + 1% 
2 10 ohms to 50 meg. + 1% 

1 100 ohms to 50 meg. + 1% 

1 10 ohms to 10 meg. + 1% 

1 25 ohms to 10 meg. + 1% 

1 1 10 ohms to 50 meg. + 1% 

2 10 ohms to 10 meg. + 1% 

Ya 5 ohms to 10 meg. + 1% 

by 5 ohms to 2 meg. + 1% 

Va 1 ohm to 3 meg. + 1% 

5 ohms to 1 meg. + 


PRODUCTS CORPORATION 


1028 CONNECTICUT AVE. N.W. - WASHINGTON 6, D.C. 


WRITE TODAY FOR CATALOG NO. 537 -AT, GIVING FULL ENGINEERING DATA 
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production's really sold on 'em—and they'te priced right: "7 


AVERY ADHESIVE LABEL CORP., Custom Div. 111 


117 Liberty Street, New York 6 ¢ 608 S. Dearborn Street, Chicago 5 
1616S. California Ave., Monrovia, Calif. ¢ Offices in other principal cities 


\ 
IN 
\\ 


/ | 


Plant ...department ...or individual —everyone’s sold on Avery Pressure-Sensitive Labeling. 


Here’s why: 


® Countless hand operations are eliminated ...one simple motion and they're on to stay— 
without moistening! Avery Kum-Kleen Labels are fed, either one-at-a-time from an auto- 


SPECIFICALLY 
SPEAKING... 
how to handle 
a hard-to-label surface... 


Kirkhill, Inc., selected a transparent, Poly- 
ethylene bag to give extra sales appeal to 
their line of faucet repair kits. These kits each 
contain some 30 different items for repairing 
almost any conceivable type of swing spout 
faucet, and this plastic bag made an ideal dis- 
play and a perfect package. 


But how to identify it...how best to show off 
the Kirkhill brand? Avery Pressure - Sensitive 
Labels, of course! These attractive labels stick 
instantly to the flexible plastic surface — without 
drying out or popping off! They stick—and stay 
stuck... they identify both the product and thi 
manufacturer. Where can you use quick, clean 
Avery Labeling in your business? 


C | Please send case histories ‘a Have the Avery Label 
and free samples man call 
Co a ee ee ee - 
Company 
Address 


Our Business Is 


For product information, use inquiry card on last page 


matic dispenser, or from sheets for in- 
dividual labeling. 

® Production line speed means Avery 
Labels work on every labeling job faster, 
more efficiently and more economically. 
They fit into any production line, at 
any speed. 

® Clean, easy application even on hard- 
to-label surfaces. Self-Adhesive Avery 
Kum-Kleen Labels stick tight to any 
clean, smooth surface...they won't dry 
out, curl or pop off. And they stay neat 
and attractive—even under temperature 
and humidity extremes. 


@ Low cost Avery Dispensers — either 
manual or electric—assure dependable 
labeling and top efficiency for every la- 
beling job. Write today for details— 
case histories and free samples of Avery 
Pressure-Sensitive Labeling! 


FREE—label analysis service! 


Avery labeling specialists, 
experienced with the require- 
ments and labeling problems 
of many industries, are at 
your service to help you de- 
velop improved, low-cost self- 
adhesive labeling methods. 
No obligation...write today! 
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FOR ANSWERS 
TO YOUR 


ANTENNA PROBLEMS 


Facing new antenna problems? 


Find important new ideas and advanced techniques leading to the 
ultimate answers in Gabriel's new Facilities Report. For design . 


development . . . or production, you need this 24-page well illustrated 
brochure. 


It is, we believe, by far the most complete in the field. A few of the 


projects described — typical of Gabriel experience that can help 
you — are: 


RADAR — Design and production of search antennas; IFF parasitic 
antennas; conical scan for gunlaying and tracking. 


MISSILES — Flush-mounted antennas for intelligence transmission; beacon 
antennas for tracking. 


AIRCRAFT — Blade, flush mounted, and block antennas for navigational 
radar, Shoran, communications, and homing. 


MICROWAVE RELAY — For mobile military communications, railroad, TV 
network, and public utilities. 


SEND FOR YOUR COPY. Write on your letterhead, please, indicating antenna 
problem involved. Address Consulting Engineering Department. 


GABRIEL ELECTRONICS DIVISION 


Formerly Workshop Associates Division 
THE GABRIEL COMPANY, 300 Endicott Street, Norwood, Mass. 


For product information, use inquiry card on last page. 
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As We Go To Press .... 


Sterling Resigns from FCC 


George E. Sterling has submitted 
his resignation as a member of the 
Federal Communications Commis- 
sion, effective Sept. 30. Mr. Sterling 
has been a member of the FCC since 
1948, and the oldest member of the 
Commission in point of service. He 
is 60 years old and had been in 
government service for 30 years. The 
resignation was based on the advice 
of his physician. 


NARTB Files Station 
Identification Petition 


The National Association of Radio 
and Television Broadcasters filed a 
petition with the FCC asking that 
agency to institute rule making 
proceedings to amend _ Section 
3.652(a) of the FCC Rules dealing 
with station identification for TV 
stations. NARTB contends that the 
present requirement for making 
identification announcements at the 
beginning and end of each time of 
operation by both aural and visual 
means is an unnecessary burden. 
The request is made that identifica- 
tion be made by aural or visual 
means. 


Gaseous Electronics Confab 


The seventh annual Gaseous Elec- 
tronics Conference, bringing to- 
gether some 300 physicists from the 
United States and foreign countries, 
will be conducted at Vanderbilt 
Hall, New York University, October 
14-16. 

Co-sponsor with NYU is the 
American Physical Society, Division 
of Electron Physics. About 50 papers 
on technical subjects in the physics 
of gas discharge phenomena will be 
presented. Conference delegates will 
discuss recent developments in elec- 
tron ejection by ions, the physics of 
the ionosphere, breakdown in vac- 
uum, and the chemistry of electric 
discharges. 

Research in gaseous electronics 
has taken on new significance in re- 
cent years with the development of 
gas-filled tubes—the thyratron, the 
ignitron, voltage regulator tubes, 
Geiger counters, and high intensity 
light sources—that are essential to 
progress in electronics, communica- 
tion, radar, high speed photography, 


and similar fields. 


MORE NEWS 
on page 28 
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SERVING 
the 


ARMED FORCES 
>) is our most important ; 
Business! | 4 


LORAL has delivered annually 


7 
| 
a | 
— | many millions of dollars worth of 
m ee Ve A | ELECTRONIC and ELECTRO-MECHANICAL 
e e in the | ~ a 
| MILITARY EQUIPMENT 
-m _.| designed, developed, manufactured 
; Ms I 7 a / 
—— , OW MME. 
Kd —- Sa 7 | Including 
' * AIRBORNE NAVIGATIONAL EQUIPMENT 
* COMMUNICATION SYSTEMS 
, 2 RADAR EQUIPMENT 
é mr: ! * TEST EQUIPMENT 
ro aan 
Se . 
vy e son the Land!" 
| 
| | 
® Write Dept. T-1054 for Facilities Brochure itt : 
; na tial RRB 


tm gw 2 


ELECTRONICS 


Sprint of Inly 8 ly 794 EAST 140th STREET 
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CORPORATION | 


° NEW YORK 54, N. Y. 


For product information, use inquiry card on last page. 
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Transistor Sock ets 


Subminiature Sockets 


UHF Sockets 


Inc. 
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From “The House of Resistors’* 
come these outstanding 


miniaturized 
~e controls 


a heel 


Series 48 (54” dia.) 
composition-element con- 
trols. 500 ohms to 

5 megohms, linear; 2500 4am" 
ohms to 2.5 megohms, Woe 
non-linear. Standard toler- 
ances: 100,000 ohms 

and under, plus/minus 10%; 
above, 20%. 0.2 watt 
rating. e Series 49 (34” diz.) 
wire-wound controls. 

10 ohms to 10,000 ohms; 
special, 1 to 10 ohms, 
10,000 to 20,000 ohms, 
Standard tolerances: 
plus/minus 5%; special, 
1%. 1.5 watt rating; 
special, 2 watt. 


Factory-attached S.P.S.T. 
switches for both Series 

48 and 49. Multipole decked 
switch assemblies 

available. Single and dual 
units, with or without 
switch. Sturdy—yet tiny! 


ww 


~~ 4 


regarding your control 
and resistor requirements for miniaturized assemblies. 
Write for engineering data. Let us quote. 


CONTROLS and R 


cobras 


CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 
*lrade-mark In Canada: CANADIAN MARCONI CO., Ltd., Toronto, Ont. 
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For product information, use inquiry card on last page. 


* Smallest unit size yet developed! 


-*« Most reliable performance of any rectifier 
within this category! 


+< Hermetically sealed for lifetime use! 


rl ing germanium rectifier stacks, each occupy- 
ing a volume of only 1.62” x 2.5” x 6.00”, are typical of 
the 143 standard stacks in G. E.’s new rectifier line. 


CIRCUIT D.C. OUTPUT (55°C Resistive Load) 
Half Wave. . . «. « « « « « 2amps @ 280 volts or 3 amps @ 190 volts 
Full Wave CenterTap . . . . . 2amps @ 280 volts or 3 amps @ 190 volts 
Full Wave Bridge. . . . . «© « Tamp @ 565 volts or 3 amps @ 210 volts 
Three Phase Half Wave. . . . 1.12 amps @ 420 volts or 4.5 amps @ 140 volts 
Three Phase Bridge . . . . . %1.3.amps @ 575 volts or 2.6 amps @ 280 volts 
Three Phase Star. . . . . .« 1.8 amps @ 280 volts or 3.6 amps @ 140 volts 
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ud \MMEDIATE DELIVERY 


Cpeaaent Electric leads the industry again! Announcement of this revo- 
lutionary G-E Stacked Germanium Rectifier opens up new avenues of 
power progress that were heretofore thought impossible to travel. Now, 
the amazing total of 143 power combinations has been provided with this 
one product! Your specifications requiring series or parallel stacks in 
single or polyphase circuits are custom-completed at G-E’s factory. 


This unit is smaller, weighs less, is more reliable, lasts longer, has 
better power ratings than any other dry rectifier made any place by any 
other company. AND, G.E. offers you immediate delivery. 


Designed and built to deliver new power performance, the G-E Stacked 
Rectifier is 75% less by volume and weight than any other comparable 
dry type rectifier. And, rectifier losses are reduced to one-third or less of 
those encountered with any other type of rectifier. You can count on ex- 


treme reliability ... tested for compliance to 10,000-hour standards. Note 
also that there are no forming or aging effects. 


WRITE US TODAY! GET 
ALL THE FACTS ON THIS 
IMPORTANT NEW PRODUCT! 


General Electric Company, Section X48104 
Electronics Park, Syracuse, New York 


« » GENERAL @@) ELECTRIC 
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MINIATURE 


MOLDED 


Kenyon 
TRANSFORMERS 


Engineered and Built to Meet the Most Rigid 


HERMETICALLY SEALED 
OIL- FILLED 


Military and Civilian Requirements 


Kenyon’s engineering staff and production department have 
had more than fifteen years’ experience in designing and 
building units which exactly meet the most rigid and unusual 
specifications. Your inquiries are invited. 


Miniature—Molded—Cased—Hermetically Sealed Oil-Filled— 
A-Line—T-Line—Toroids—The Kenyon Twins, M-Line to meet 
all Mil-T-27 Requirements; C-Line for all commercial requirements. 


KENYON TRANSFORMER CO., INC. 
840 Barry Street, New York 59 


KENYON TWINS 
TOROIDS 


MILITARY COMMERCIAL 
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The security of experience. Pyramid has more experienced 
personnel in years of actual designing and manufacturing of 
capacitors than any other manufacturer. 


The advantage of leadership. Pyramid supplies capacitors 
to all leading TV set manufacturers, and to ALL Branches of 

Government. Being so close to initial product developments, 

the design engineer, purchasing agent and production man 

benefit by new developments in the Pyramid line. 


The control of specially designed facilities. 
Pyramid is the only manufacturer of capacitors whose plants 
were planned and built specifically for the entire 
manufacturing process of capacitors from drawing board 
conception through reception of raw materials, 
fabrication, packaging and shipment. 


what is available yramid 


commercial 
MIL- SPEC 
capacitors 


The guarantee of one standard. All Pyramid capacitors 
are one quality, made of the same quality materials 
demanded by rigid military specifications. Pyramid capacitors 
have a low leakage factor due to the non-hygroscopic 
insulating material used on all production. 
Pyramid delivers the best at no premium. 


A complete line of capacitors—full ranges in all 
ratings and types. 


tat 


A 
Type 85LPT Type PTIM, 
Type TD, TDL, CP 25 


=) .lyrePG _@7- 


"Glasseal;’ 
Type CT CP04, TOCP11 “IMP” Molded 


ELECTROLYTICS <Q). PAPER > METALLIZED PAPER 


Type CDB 


Type MC Type PDM, Type PEM, Type PKM, 
CP53 CP 67, CP 69 CP61 to CP65 


Burton browne advertising 


CP70 


s$ PYRAMID ELECTRIC COM PANY 1445 HUDSON BOULEVARD + NORTH BERGEN, N. J., U.S.A. 


eek 


at the extra features that assure 
dependability in ADLAKE Mercury Relays! 


HA0.45 .;, 


3 COT AEST 2005, 
@ Dependability is the sum of many things - , Cn 
. and ADLAKE’s dependability is built on en- : ae et 
gineering skill, exhaustive testing, and quality | ADAMS 6 MBESTLA® Rugges 


construction features like these: 


Positive leak-proof sealing —assured by the 
use of properly selected metals and glass com- 
ponents with properly matched thermal expan- 
sion characteristics. 


Arc-resisting ceramics—ceramics with great 
temperature-resistance are used to reduce any 
destructive effect caused by the arc. 


Liquid mercury-to-mercury contacts —com- 
pletely eliminates failures caused by low con- 
tact pressure, contact burning, pitting and stick- 
ing—and the inherent high surface tension of 


. . ‘ P eci 
mercury imparts an ideal snap action to the oy 
contacts. or 

a | 
And, of course, ADLAKE Mercury Relays are bn 

‘ hermetically sealed, require absolutely no main- ° ria vaen ° ie 
tenance, and are silent and chatterless. Write : Mighty Midget” ADLAKE Relay— : di 
for your free copy of the ADLAKE Relay catalog ° Contact normally open or closed. ° ide 
today .. . The Adams & Westlake Company, ° ° } 
1175 N. Michigan, Elkhart, Indiana. In Canada, : mineah bina sioconpabinncennitn Agama ° 
address Powerlite Devices, Ltd., Toronto. ° —AND GUARANTEED 4 

° —TO MEET SPECIFICATIONS! ° 
22 ae 
THE AS q f COMPANY (Ga v8 My 
i of serving the transportation 4 
. we ond +e industries L 
Established 1857 * ELKHART, INDIANA + New York * Chicago Ss cee ¥ pf one 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays j 
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PRESTO 
SR-11 


Co: plete studio console tape recorder. 


r before so much quality, operational 


é and value at such a modest price. 
Embodies the famous PRESTO R-11 tape 


anism, matching amplifier — power 

ly in sturdy well-designed console cab- 

rhree motors for complete flexibility ; 
] and 7! A” per sec, speeds, 


PRESTO 
R-7 


Rugged, portable tape recorder with separate 
recording, reproduction, and erasing heads. 
Built around a sturdy, three-motor drive 
eliminating friction clutch, the RC-7 con- 
tains the same high-quality components 
found in PRESTO’S fine studio equipment. 
Heavy-duty construction throughout. 


P ecision tape amplifier for portable use or 
k mounting. Composed of individual 
ord and reproduce (monitor) amplifiers 
a common chassis; separate power sup- 
y: three-microphone input, 250 ohm low 
el mixer: illuminated V.U. meter. Out- 
t of reproduce amplifier, 500 ohms, plus 
db maximum. May be used with any 
del PRESTO tape recorder. 


PRESTO A-920 


‘re compact than the 900-A. In carrying 
e or for rack mounting. Consists of 
rophone preamp, a reproduce preamp, 
wer amplifier and power supply — all on 
common chassis. Two small speakers 
unted behind front panel for playback. 
igle mike input: 250 ohms. Playback 
tput: 15 ohms, 10 watts, 


PRESTO 
R-11 


A tape recording mechanism of truly modern 
design in engineering and operation. Mech- 
anism includes three-head assembly, sole- 
noid operated brakes and employs the 
exclusive Capstan drive unit. Tape reels 
mounted directly on heavy-duty torque 
motors. 


PRESTO 
PB-17A 


Reliable, long-playing tape reproducing 
mechanism. Automatically reversible for 
continuous playback for background music 
in eight hour cycles. Frequency response 
uniform from 50 to 8000 cps. Tape speed: 
33,” per sec. Reels up to 14” diam. (4800’ 
of tape) with dual track. 


PRESTO 
TL-10 


Turntable-driven tape reproducer. Unique, 
low-cost unit that adapts any 16” turntable 
for reproduction of tape at 744”/sec. or 
15”/sec. with exceptional accuracy. No 
pre-amplifier required; plugs into standard 
studio speed input equipment. 


PRESTO 
CDR-200 
CAPSTAN 

DRIVE UNIT 


Heart of all Presto tape recorders and re- 
producers. Motor, capstan and flywheel, 
pressure pulley and pressure pulley sole- 
noid are mounted on independent cast 
aluminum chassis. Positive, very quiet tape 
drive with minimum of parts, 


Behind every piece of tape 
equipment are these 
PRESTO ‘‘extras''— 
painstaking craftsmanship, 
years of experience... 
quality control...and 
advanced production 
facilities that guarantee 
instruments of absolute 
precision and lifelong 


dependability. 


AVAESTO 


RECORDING CORPORATION 
PARAMUS, NEW JERSEY 


Export Division: | 25 Warren Street, New York 7, 8 


Canadian Division: 


42 Lombard Street, Toronto 


WORLD'S LARGEST MANUFACTURER OF 
PRECISION RECORDING EQUIPMENT 
AND DISCS 


MAIL THIS COUPON TODAY 


Presto Recording Corporation 
Tape Equipment Sales Div. 


Paramus, New Jersey 


Please send full information and prices on 


the following Presto tape equipment: 


] SR-11 Tape Recorder [J PB-17A Tape Recorder 


] R-11 Tape Transport [J 


C] R-7 Tape Recorder 


NAME 


Instantaneous Recording Service 


TL-10 Tape Reproduce 
] A-920 Tape Amplifier 
[] 900-A Tape Amplifier 1] CDR-200 Capstan Driv 


COMPANY cieaeacci a  iaeee 


ADDRESS 


CITY a.) | 


STATE 
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The Right \ 
Grade of . 
Material Means 
Better Utility! 


Stonized Spiral 


Phenolic Tubes 


All impregnated paper tubes are wot the same even 
though they may look alike. 

The degree of impregnation is most important in 
determining the ultimate utility of the treated paper 
tube. 

Stone’s pioneering experience in spiral wound small 
diameter paper tube manufacture is assurance that our 
phenolic impregnated tube—"Stonized"’—will meet 
your most rigid specifications. 


There is a special grade with low moisture absorp- 
tion, corrosive and insulation resistance qualities; an- 
other of bigh mechanical strength and resiliency for 
bushings; others for tubing with internal threads or 
for embossing, forming, punching. There is a general 
purpose grade as well as one for stapling. 

These are specific grades of Stonized tubes, but others 
may be tailored to your exact requirements. 

Let us have one of our conveniently located repre- 
sentatives call on you, or write directly to us. 


AFFILIATED WITH 


STONIZED PRODUCTS CO. INC. 


900-922 Franklin Street, N.E., Washington 17, D. C. 


For product information, use inquiry card on last page. 


PAPER TUBE CO. 


TELE-TECH & 


_As We Go to Press.... 


Procurement in 1955 

Maj. Gen. David H. Baker, Direc- 
tor of Procurement & Production, 
Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, 
Ohio, writes that the Air Force is 
continuing to show increased recog- 
nition of the function and impor- 
tance of the electronic industries in 
our daily operations. 

“We have reached a point where 
as much attention must be given to 
the application of electronics in 
aviation as is being given to design, 
development, and application of air- 
frames and engines. This electronic 
‘new look’ may have a tremendous 
economic impact on industry. 

“The fiscal year 1955 electronics 
procurement program is comparable 
to the fiscal year 1953 and 1954 pro- 
grams. About one-third of the pro- 
gram will cover end items and the 
balance will be used for component 
parts and non-end item devices. 


Production “Stretch-out”’ 

“Since it is now the procurement 
policy of the Air Force to wait until 
the completion of development, pro- 
duction tests, before engaging in 
large-scale procurement, the net ef- 
fect may be a ‘stretch-out’ of pro- 
duction and dollar distribution over 
actual allocation of funds. This may 
require industry to reset its produc- 
tion sights over the next couple of 
years. However, an important factor 
in electronic procurement is the Air 
Force replacement program, which 
will be substantial, and will help 
sustain production levels. 

‘Due to military operational 
necessity the Air Force is increasing 
procurement of fully integrated 
equipment, Such procurement is 
furnished through one contractor, 
instead of several, with this prime 
contractor having the responsibility 
for subcontracting. 

“It is the Air Force objective to 
maintain competition in procure- 
ment; price will always be an im- 
portant factor in awarding contracts. 
However, we recognize that com- 
petition on a price basis may weaken 
engineering support essential to the 
electronic industry. Therefore, we 
must consider the engineering put 
into certain equipment and the im- 
portance of the industrial firms pos- 
sessing this engineering skill in or- 
der to maintain an engineering base 
to meet future Air Force require- 
ments. 

“It is not intended to limit pro- 
curement to any segment of the in- 
dustry. The Air Force small business 
program is as strong as ever.” 
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ACTUAL SIZE 


The Sylvania 1N77A is a highly sensitive compact junc- DETAILED DRAWING 
tion photodiode. 

Its useful sensitivity covers the visible spectrum and 
extends into the infrared region where it peaks at approxi- 


= 00S 
| mately 15,000 Angstrom Units. 093 DIA. 0/0 DIA. TINNED LEADS 
Consider these advantages: | RED DOT, = 
Hermetically sealed in glass. ¢-- eae ta th a 
Extreme stability in operation. t ae 


Uniformly high sensitivity (8.5 volts min. to 17.0 
volts max. across a 100 k-ohm load). 3 *%e w MIN. 


fas qe Rh — 


ae 


Low dark current (200 1a @ —50 volts. 


The high sensitivity and compact packaging of the 
IN77A should provide the answer to many light-sensing FOR FULL DETAILS about the complete line of 
application problems. Still more reasons why it pays to Sylvania diodes write to Dept. 4E-4410 at 
specify Sylvania. Sylvania. 


VANIA 


1740 Broadway, New York 19, N. Y. 


In Canoda: Sylvania Electric { v Ltd., University Tower Bidg. 
St. Catherine Street, Montreal, P. Q.% 


LIGHTING + RADIO + ELECTRONICS + TELEVISION 


Sylvania Electric Products Inc., 
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HIGHLY SENSITIVE...COMPACT IN SIZE! 


SYLVANIA PHOTODIODE 
U INI / LA 


29 


with Stackpole 
“PREFERRED TYPES” 


Made to well-known Stackpole quality 
standards, these new “EE” Cores are 
available only in commonly needed grades 
and sizes. They’re ready for 

delivery from stock ... at low prices... and 


without the usual set-up charge for 


custom-engineered cores. 


Mechanical specifications conform to 
the latest MPA recommendations. Electrical Tk 
| standards fully meet 8 out of 10 eq 
requirements of radio, TV, and ho 
; er ° as 
communications equipment. 1 
Write, wire, or ‘phone for details. ‘ 
Ye 
Se) 
Electronic Components Division cSSTACKPOLE CARBON COMPANY sp 
St. Marys, Pa. ne 
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New Business Getter 
jthe RCA TV Switcher TS-5A 


adds fades, lap-dissolves, | 
super-positions to spice up 
your commercials 


A MUST FOR YOUR TC-4A! 


RCA’s new TS-5A Video Switcher will give 
increased flexibility to your programming. 
If yours is a “Basic Buy” switching layout, 
where video control functions are centered 
around the TC-4A Audio/Video Switching 
Console, the TS-5A will supplement your 
present equipment, greatly enhance the versa- 
tility of your station, give new spontaneity to 
your commercials. 


5 EXTRA INPUTS PLUS “REHEARSAL” 
FOR YOUR TS-10A! 


If your station already includes the TS-10A 
Studio Switcher and you need to provide for 
more inputs and rehearsal facilities—the TS-5A 
Switcher is the ideal answer. A typical arrange- 


The RCA TS-5A Video Switcher is a flexible two-unit ment of these two equipments will provide for 


, : , : independent studio rehearsal plus 5 extra inputs. 
equipment designed to mount in a single standard console 
housing. The push-button and fader panel may be located 
as illustrated or in the upper face of the console. The HANDY AS AN INDEPENDENT SWITCHER! 


TS-5A is designed for color use as well as for monochrome. ; 
6 The TS-5A also may be used for independent 


You are invited to ask your RCA Broadcast Sales Repre- switching systems where maximum program 
sentative concerning the application of the TS-5A to your flexibility and economy are desired. The TS-5A 


a 2 : " can be conveniently mounted in a standard 
. ( ry " é ms 
specific requirements, or write Dept. J-119 RCA Engi console housing adjacent to other console con- 


neering Products Division, Camden, N. J. trol units. 


RCA Pioneered and Developed Compatible Color Television | 
RADIO CORPORATION of AMERICA | 
ENGINEERING PRODUCTS DIVISION CAMDEN, N. J. 


? 


ry 


fe 


) 


THE SOLUTION... 


suppression problempiues 


\ 


RE noite Auppheliion. 


FILTERS: 


Ideal for R-F noise suppression in military 
and commercial aircraft, vehicular low-voltage 
DC applications, and for special usages 
such as shield rooms and critical equipment. Maximum 
reliability. High attenuation. High current ratings. Still smaller 
hermetically-sealed metal-case housings. Advanced 
pi-type construction for greatest efficiency. 
Definitely the solution to your R-F noise suppression problem. 


FEATURING... 


@ Aerolite’ metallized-paper sections provide maximum reliability and life factors. 
@ Unique ‘‘fault-isolation’ characteristic offers added protection against surge voltages, 
@ High attenuation of R-F currents. Maximum attenuation available, 
from .15 me to 400 mc. 
@ Low DC resistance assures minimum heating and low voltage drop. 
@ Operating temperature range from —55°C to +85°C. At full rating (150 v.d.c.), 


operating temperature range is from —55°C to +-70°C. 
All units rated for continuous duty. 


@ Test voltage for all units, 200 v.d.c. at room temperature 
for period not exceeding 1 minute. 

@ Case construction of non-magnetic metal suitably protected 
for severest service requirements. 


@ Available with special terminals, special mountings and other special 
considerations for specific needs. 


*WRITE FOR LITERATURE. Screen-room filters also available 
with extra-high attenuation (120 db) for AC and DC appli- 
cations. Send us your R-F noise-suppression problem. 


Toa AEROUOE CORPORATION 


Hi-Q CINEMA 
DIVISION ENGINEERING CO. 
OLEAN, N. Y. BURBANK, CALIF. 


In Conedo AEROVOX CANADA LTD. Hemilton Ont JOBBER ADDRESS 740 Belleville Ave. New Bedford Mess 


Export: Ad. Auriema, Inc., 89 Broad St.. New York, N. Y. ¢ Cable: Auriema, N. Y. 


ACME 


+trade-mark 
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NEW BEDFORD, MASS. 


ELECTRONICS, INC. 
MONROVIA, CALIF. 


INDUSTRY, <¢ , 
|. NEWS : oa 


Theodore Rossman of Pentron Corp.., 
Chicago, is the new chairman of the 
Association of Electronic Parts & Equip- 
ment Mfrs., a trade group consisting of 
118 electronics firms in the midwest. 
Also elected were Wilfred L. Larson 
of Switchcraft to vice chairman, Helen 
Staniland Quam of Quam-Nichols to 
treasurer (for the 18th term) and Ken- 
neth C. Prince to executive secretary. 


Sig Mickelson has been named vice- 
president of Columbia Broadcasting 
System, Inc., in charge of CBS News 
and Public Affairs. Mr. Mickelson is a 
former president of the Nat’l Assoc. of 
Radio News Directors. 


Frederick I. Kantor has been ap- 
pointed nat’l sales mgr. of Electro-Mag- 
netic Products Div., Technical Tape 
Corp., Morris Heights, N.Y. Mr. Kantor 
is responsible for sales development of 
“Encore” Sound Recording Tapes. 


F. I. Kantor 


Wynne E. Stewart has been appointed 
district sales mgr. for Dage Television 
Division of Thompson Products, Beech 
Grove, Ind., and John W. Mullen has 
been named Eastern district mgr. Mr. 
Stewart will head Dage bdcst. equip- 
ment sales in Southeastern U. S., while 
Mr. Mullen will direct Eastern sales of 
TV broadcast and microwave equip- 
ment. 


LeRoy J. Kallmeyer has become ex- 
port sales mgr. of the Export Dept. of 
International Standard Electric Corp., 
the overseas mfg. and sales subsidiary 
of I1.T.&T. Mr. Kallmeyer has been with 
L.T.&T. since 1928. 


Dr. Ralph A. Schaefer, v.p. and ma- 
terials development director of Clevite- 
Brush Development Co., has been 
elected Supreme President of Ameri- 
can Electroplaters’ Society. 


John M. Otter has been elected ex- 
ecutive vice-president of Philco Corp., 
Mr. Otter has been with Philco since 
1926, and was elected to the Board of 
Directors in 1950. 

(Continued on page 38) 
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For the “Instrument 

of the Immortals” 

. all great instru- 

ments and voices. there 

are now magnetic recording 

tapes of matching quality. They are Sound- 

raft Tapes, created by engineers with the 
maximum of recording experience. 

We believe them to be the world’s finest 

tapes, because Soundcraft 

combine 


I apes alone 


® Constant depth oxide for uniform middle- 
ind low-frequency response. 

® Micro-Polished* coating, a patented 
Soundcraft process that eliminates unnec- 
‘ssary head wear and gives uniform high- 
[requency response right from the start. 


THE WORLD'S 


FINEST 


® Pre-Coated adhesive applied directly to 
base-——anchors oxide, no flaking, cracking. 
® Surface-lubrication on both sides! No fric 
tion, no chatter, no squeal. 

®Chemical balance throughout to prevent 
cupping, curling, peeling, chipping. 

® Uniform output of 14 db. within a reel, 


l, db. reel-to-reel 


SOUNDCRAFT TAPES FOR 
EVERY PURPOSI 


Soundcraft Red Diamond Tape for all high 
fidelity recording. 

Soundcraft Professional Tape tor radio, TV 
and recording studios. Splice-free up to 2400 
feet. Standard or professional hubs 


TAPES. «+ Vt FrHeyv 


» Immortalizing the instrument... 


I¢ 


Soundcraft LIFETIME" Tape for priceless re- 
cordings. For rigorous use. For perfect pro- 
gram timing. DuPont “Mylar” Polyester 
Plastic base. A third as strong as steel. Store 
it anywhere. Guaranteed for a lifetime! 

Get the Soundcraft Recording Tape you 
need today. Your dealer has it 


REEVES 


SOUNDCRAFT 


CORP. N10 
10 East 52nd St., N. Y. 22, N. Y. 


LIFETIME 


FOR EVERY SOUND REASON 


COST NO MORE 


ANOTHER TRUSCON 
THOUSAND FOOTER GOES 
ON THE AIR 


@ Truscon builds them tall! Latest Truscon tower of 
strength to lift an antenna over the thousand foot mark 
now is on the air for WFMJ-TV in Youngstown. This 
Truscon triangular uniform guyed tower mounts an 


RCA antenna. 


Your own tower requirements will be in well-quali- 
fied hands when you call on Truscon. Truscon knows 
towers. Truscon has engineered and constructed many 
hundreds of towers that now stand strong and tall in 


all parts of the world, in all kinds of wind and weather. 


Truscon will build your towers tall or small... guyed 
or self-supporting .. . tapered or uniform in cross 
section ... for AM, FM, TV, and Microwave trans- 
mission. Your phone call or letter to any Truscon dis- 
trict office or to “tower headquarters” in Youngstown 


will get your tower program started without delay. 


. TRUSCON®S 
BJ ie ne TRUSCON STEEL DIVISION 
. REPUBLIC STEEL CORPORATION 

1092 Albert Street ° Youngstown 1, Ohio 
ys Png Export Dept.: Chrysler Bldg., New York 17, N.Y. 


a name you can build on 
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built-in ‘‘shock absorber!” 
Thousands of tiny air bubbles act as an effective shock 
absorber in the improved glass seal of the new 172 series 
of Hermetic Seal Receptacles! Under a new 
manufacturing procedure which at last provides the 
electronics industry with a tough leak-proof hermetic 
connector, “hard” glass is heated to around 1800°F and 
+ cooled under compression. The glass assumes a cellular 
| structure which has a leakage rate of zero and a 
strength which will withstand thousands of 


pounds of pressure per square inch! 


corrosion-resistant surface! 


A sealing treatment of the electro tin-plated shells of 
| the 172 series receptacles gives them a surface which 
vill resist salt-spray for a period of 100 hours! This 

sealing treatment also offers an excellent soldering 

surface. Connectors are available in individual 
glass contact bead and complete glass insert 
bead. They mate with standard AN 


plugs with female inserts. 


connector 


individual glass contact bead 


For more information on the 172 series of Hermetic 


Seal Receptacles write and request Amform:2399 


AMERICAN PHENOLIC. CORPORATION 


chicago 50, illinois 


In Canada: 
AMPHENOL CANADA LIMITED 


AM PHENOL 


EON eh eames 4.968 + .005 enn 
4 SLOTS 


EQUALLY | ————_—_—— MAX. CUMULATIVE ————__—_ > 
TOLERANCE 
+0.010 in 


wih 


7 THESE 3 dias. CONCENTRIC ~~ 
WITHIN 0.0015 TOTAL 
INDICATOR READING 


TTT 


FLATNESS AND AXIAL RUNOUT 
OF ENDS WITHIN .010 TOTAL 
INDICATOR READING 


010” radius 003” radius max 


RIB DETAIL (ENLARGED) 


Stupakott 
CLOSE-TOLERANCE Manufacture 


SOLVES CRITICAL 
COIL-FORM PROBLEM 


[he ability of Stupakoff to make ceramic parts of excep- This coil form is made from vitrified alumina. Threads and 
: other surfaces are ground after firing. Some of the critical 


tional dimensional accuracy solved a critical problem ; ee ; 
dimensions and tolerances are given in the drawing above. 


for the Stewart-Warner Corporation. The antenna 
tuning coil-form illustrated is part of a mobile radio 
transmitter. The tuning coil—a silver ribbon—is wound 
between the ribs of the threaded portion, the accuracy 
of which maintains the proper spacing and number of 
the coil turns necessary for precise tuning of the 
antenna to any one of many wave lengths. The close 
tolerances to which these and other key dimensions are 
held assure precise assembly of the part in the trans- 
mitter and its smooth functioning in operation. 

For many years, Stupakoff has specialized in the 
manufacture of precision ceramic parts—meeting close 
specifications not only in dimensions, but also in body 
composition. Our facilities include large, well-equipped 
laboratories, modern precision production machinery 


and an experienced staff of quality-conscious technicians. 

If precision-made ceramic parts can reduce your 
costs Or improve your products, Stupakoff has the skill, 
experience and facilities to produce them in the quantity 
and dependable high quality you require. 


Stupakott 


Specially designed gauge, providing direct readings in 


critical dimensions, concentricity, flatness, and axial runout. 


36 


CERAMIC & MANUFACTURING COMPANY 
LATROBE, PENNSYLVANIA Dept. TT / 
DIVISION OF THE CARBORUNDUM COMPANY 


For product information, use inquiry card on last page. 


ten-thousandths of an inch, checks every coil form for 
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To operate on channel 41 at 269,000 watts, 
WROW-TYV, Albany, New York, needed a 
wave guide to feed their UHF-TV antenna. 
And this required a special design tower to 
take the wave guide. 


The result was a triangular Blaw-Knox 
Type TG-3 Tower as the basic design. 
Plus a number of major modifications to 
provide for the 714” x 15” wave guide 
inside the tower. An inside climbing ladder 
permits easy inspection and maintenance 
of the wave guide for its entire length. 


The tower has a number of features which 
enable it to carry heavy loads and yet 
withstand tremendous wind pressures. For 
instance, double laced structural angle 
bracing provides extra strong, rigid con- 
struction . . . pivoted or articulated base 


BLAWKNOX 


Detail showing wave guide as it leaves the tower. 


SPECIAL DESIGN TOWER | 
takes wave guide | 


* 
eee 


for UHF antenna 


avoids excessive bending stresses . . . factory 
pre-stressed guys are proof tested to a load 


7 greater than ever required in service... 
[ and hot-dip galvanized coating protects 
against all weather conditions. 
This 700 foot tower for WROW-T'V is 

another typical illustration of the flexibility 
if of Blaw-Knox design and construction 
+ which is readily available to you. 
3 For further information on the many 
a types of Blaw-Knox Antenna Towers, write 
for your copy of Bulletin No. 2417. Or, for 
r prompt service send us your inquiry, speci- | 
* fying height of tower and type of antenna. 
5 | 
3 BLAW-KNOX COMPANY | 
¥ BLAW-KNOX EQUIPMENT DIVISION * TOWER DEPARTMENT | 
i PITTSBURGH 38, PENNSYLVANIA 
| ANTENNA TOWERS 
i ) 
Pewee. ting—for AM + FM [o@geemrent | 
es yea and self-supporting or GraybaR 
i * TV * microwave * communications * radar \““-==——=— 


Note sturdy angle supports for both wave guide and ladder. 


ALTEC LANSING Bulla th Ss 


... The best for every use! 


ALTEC LANSING manufactures a wide range of microphones 
to cover every sound need. Each microphone is the product of 
finest design, engineering skill and superior workmanship. 
Whatever your microphone requirements, there is an 
Altec Lansing microphone to serve you best. 


639 


The finest directional cardioid 
microphone using both ribbon 
ond dynamic elements. Used for 
highest quality when extraneous 
noises must be eliminated 
Frequency response 


30-12,000 cycles 


G7OA 


A broadcast qual ty cardioid 
microphone that delivers highest 


performance ot moderate cost 


Small, ruaged, light in weight 
Average discrimination 18 db 
Sele of ous pickup 
€ Frequen esponse 


city 


671A 


A compact velocity microphone 

of outstanding quality and 

ruaaedness. Freavency response 
20-15.000 « 


spnhone S 


The Altec Lipstik Micror system which 
using for the famou 


model 2] 


condenser 


#& microphone. Smoothest 
™ j frequency response and 
greatest range on the 


15,000 cycles 


market. 10 


COCCSSESSSOSHSSEHSHSSSSOHSSSSEHSEHHESEHEHSEHEHSHESSHESHEHHHEEEE 


LANSING CORPORATION 
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The fame salt shoker 
¢ microphone which has 
ong been a popular choice 


for general studio and field use 
Frequency response 


30-15,000 cycle 


@eeeeeeoeeaeoeee eee eeeeeeeeveee eee ee 


632C 


A close-talking dynam 


crophone with o rising 


frequency characteristic for voice 
use only. Provides maximum 
Hee 
ntelligibility for difficult PA & 
i pa nstallations i 


Aicrophone System 
nser microphone 
ivailable to those 

who prefer the graceful 
shape of the 150A base 
to the compactness of 
the Lipstik. Frequency 


10-15.000 cycles 


A Sound Reputation Second to None 


$356 Santa Monica Bivd., Beverly Hillis, Calif. 
161 Sixth Avenue, New York 13, N.Y. 


TELE-TECH 


& ELECTRONIC INDUSTRIES ° 


- INDUSTRY, ¢ 
NEWS “@: 


(Continued from page 32) 

Mrs. Azilda Nielsen has been elected 
president of Best Mfg. Co., 1200 Grove 
St., Irvington, N.J., and its associates, 
Sampson Electric Products Co., Clinton, 
N.C., Fidelity Products Co., Inc., South 
Orange, N.J., and Best Realty, Irving- 
ton, N.J. Mrs. Nielsen is the wife of 
the late deceased president of the firm, 
which manufactures loud speakers and 
radio and TV components. 


Stanley H. Manson has been ap- 
pointed to the newly-created position 
of Director of Public Relations of the 
Stromberg-Carlson Co. David S. Cook 
has assumed Manson’s former position 
as advertising manager of the Radio- 
TV division. 


Allan G. Williams has ‘been ap- 
pointed manager of marketing admin- 
istration at Motorola Inc. 


V. A. Lee 


Vernon A. Lee has assumed the post 
of manager of the new Industrial Prods. 
Div. of Sessions Clock Co. Also ap- 
pointed to posts in the new division 
were Harlan L. Reycroft, field sales 
mgr., and Knowlton H, White, Sales 
Engineer. 


Francis T. Eddy, formerly ass’t super- 
intendent of Waterbury Mfg. Co., has 
been named assistant mgr. of Techni- 
craft Labs., Inc., Thomaston, Conn., and 
will direct sales, purchasing and factory 
engineering. 


James Vrungos has been named man- 
ager of government contracts for Elec- 
tronic Control Systems, Inc. of Los 
Angeles. Prior to this Mr. Vrungos was 
on the Customer Relations staff at 
Hughes Aircraft Co. 


William M. Cagney has joined Pye 
Limited, Cambridge, England, as re- 
gional supervisor for Pye companies in 
the U.S. His office will be located at 200 
Fifth Ave., New York. 

(Continued on page 166) 
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FASTEST THING IN FASTENINGS® 


SPEED NUTS turn up speaker ‘volume’ | 
e 7 + | 
with 51% time saving! SPEED Nut speeD CLIP | 
The use of Sp ) uT brane 
Heavy demand for the new Ezell Stereophonic icra Agi sic: 7 
m=» Sound Speaker made it necessary for the Lone prea rc ae Phor sda 
— Star Plastics Company, Inc., Fort Worth, to dling. For example, Speep Nuts 
find production short cuts. Produced for the Bishop-Green ees ee 
Manufacturing Company, Dallas, this in- a-car speaker for suniind tesa Ljeatiiaad ead 
drive-in theatres was assembled with 15 Speep Nut brand permit greater design flexibility. 
: fasteners. The result: faster, easier assembly with savings of a 
| as y ing sizes available. 
: 51% in time, 34% in material costs! 


Push-On type Speep Nuts are used in the installation of the Saud tie your copy ot Geame HU 


three speakers, handle and hanger wire. These one-piece fas- “Savings Stories,” and descriptive 

| teners eliminate costly threaded parts, are self-locking to pro- eet on = above egg te 
vide a bite-lock on smoothest, hardest surfaces. Tubular type see Thick, a ‘Stevalend © enka 

SPEED C.Ips fasten the speaker case to its base. They snap in In Canada: Dominion Fasteners 

place by hand, are self-retained in stud-receiving position. Ltd., Hamilton, Ontario. In Great 

Ss ad ° ; . . Britain: Simmonds Aerocessories, 

Chances are similar SPEED NuT savings can be made in your Ltd., Treforest, Wales. In France 

own product assemblies. Call your Tinnerman representative Aerocessoires Simmonds, S. A.—7 rue 


Henri Barbusse, Levallois (Seine). 


for complete details! 


oo Sposd Nees 


MORE THAN 8000 SHAPES AND SIZES } 
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EAST COAST OFFICE 

Henry E. Sanders 

130 North Broadway 

Camden 2, New Jersey 

Phone; Woodlawn 6-1656 

Twa No. CAMDEN NJ 380 
. 


WEST COAST OFFICE 
Robert A. Stackhouse 

928 So. Robertson Bivd. 
P. O. Box 35073 

Los Angeles 35, California 
Phone: Crestview 4-5931 
TWX No. BEV H 7666 


CANADIAN DIVISION 


C. C. Meredith & Co., Ltd. 
Streetsville, Ontario 
Phone: 310 


SOUTH AMERICA 


Jose Luis Pontet 
Buenos Aires, Argentina 
Montevideo, Uruguay 
Rio de Janeiro, Brazil 
Sao Paulo, Brazil 


OTHER EXPORT 

Sylvan Ginsbury 

8 West 40th Street 

New York 18, New York 
Phone: Pennsylvania 6-8239 


SOUTHWESTERN U.S.A. 


John A. Green Company 
6815 Oriole Drive 

P.O. Box 7224 

Dallas 9, Texas 

Phone: Dixon 9918 


CHICAGO TELEPHONE SUPPLY 
Co fro vation 


1/2 watt 70°C, 3/4” 
diameter minia- 
turized variable 
composition re- 
sistor. 


TYPE 65 
(Miniaturized) 


TYPE C90-65¢ 
Tandem 


UNPRECEDENTED 
PERFORMANCE 
CHARACTERISTICS 


Types 65, 90 and 95 are 
specially designed for 
military communi- 
cationsequipmentsub- 
ject to extreme temper- 
ature and humidity 
ranges:—55°C to +150°C 
... aridity tosaturation. 


MAXIMUM LENGTM OF 
BUSHING THROUGH 
PANEL 


WATER SEALED 
AND BEARING FQ 


” 


y 


a a 


ih 


} 


ale 


RIABLY 


VMeet< IAN | 


type RV4 


2 watt 70°C, 1-1/8” 
diameter variable 
composition resis- 
tor. Also available 
with other special 
military features 
not covered by 
JAN-R-94. 


TYPE 95 


TYPE GC-95 
With Switch 


(CAN BE SUPPLIED WITHOUT THE WATER 


SEALED MOUNTING SHOULDER) 3 
WATER SEALED MOUNTING © 
AND BEARING FOR TYPES 
45, 35, 90, 95, 25, 252. 


ESISTC 


Meets JAN-R-94 Meets JAN-R-94 

type RV3 Se type RVZ 
1/2 watt 1-1/8” diameter 
variable composition 
resistor. Also available 
with other special mili- 
tary features not covered 
by JAN-R-94. 


R EVERY. 


4 watt 1-17/32” diameter 
variable wirewound resis- 
tor. Also available with 
other special military 
features not covered by 
JAN-R-19. 


— 


TYPE 25 


UGE tee. 


TYPE GC-35 


TYPE GC-25 
With Switch 


With Switch} 


TYPE C2-25 
Tandem 


} 


i 


yi 


ie 


LOCKING BUSHINGS FOR 


Specialists tn Prece 


Model 983 Oscilloscope—$329.50 


Representing an entirely new approach in 
test equipment design and operation, the > 
980 Line instruments have brought new 
simplicity and new time-saving facility to 
Model 984 Sweep Generator—$199.50 TV receiver alignment and servicing. Now 
available to TV technicians through lead- 
ing distributors. Literature giving com- 
plete information on request. WESTON 
Electrical Instrument Corporation, 614 


Frelinghuysen Avenue, Newark 5, N. J. , 
j 
120 } 
\ ~ 
\ 
4 


Model 980 Analyzer—$52.50 


aa 
a Rh I nN 


TEST EQUIPMENT Model 981 Tubechecker—$199.50 
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HOFFMAN LABORATORIES 


electronics leader in the heart of 


The Air-Frame Industry 

Electronics Research 
Guided Missile Development 
Military Test Sites 


PIONEER 
IN WESTERN 
ELECTRONICS 


IF IT’S AN ELECTRONIC PROBLEM — SIMPLE OR COMPLEX — 
IF IT CALLS FOR RESEARCH, DEVELOPMENT OR PRODUCTION — 


CALL 
HOFFMAN — 


THE INTEGRATED ELECTRONICS OPERATION 


Yes, Hoffman has established itself as a leader in the rapidly grow- 
ing electronic industry in the West by doing progressively complex 
jobs —on schedule — to specifications — and to cost estimates. 


Hoffman Laboratories, Inc., is engaged in projects covering 
every phase of electronics —radar, sonar, guided missile controls, 
countermeasures, fire-control apparatus, noise reduction, com- 
munications, navigation equipment, computers. Its long list of 
contributions to the electronics industries and to our national 
security is dramatic evidence that now, as in the past decade, 
Hoffman Laboratories gets things done. 


Hoffman has the facilities to design, develop, test and produce 
this equipment — with the added advantage of being located in 
the heart of the airframe and missile industries. Its close liaison 
with the research centers, air-frame plants, military installations 
and test sites in this area means that Hoffman gets things done 
— on the spot where they're most needed. 


Challenging opportunities for outstanding electronic and 
mechanical engineers. Write Director of Engineering. 


*Call Hoffman at Richmond 7-9661 in Los Angeles 


LABORATORIES, INC. 


A DIVISION OF HOFFMAN RADIO CORP. 


| ANY SPECIFIED LENGTH 020° WALL 
(3/4 TO 3-1/8" INCLUSIVE a 
PHC RET EEE et (7 ~ 
CR Wey 
E-: i ws 
INTERNALLY THREADED 1/4°-28 AND EMBOSSED To Provide |.283") = .005 
"10 6' OZ. RUNNING TORQUE WITH 1/4-28 MPA STANDARD 


SHALLOW THREAD CORE AS DETAILED BELOW : 


SINENSION CHART 1S THE RECOMMENDATION OF THE 
iMENSI 
CLEVELAND CONTAINER CO. FOR USE WITH TORKRITE COIL FORMS 


CORE LENGTH 
3/8° 
1/2° 
5/8" 
3/4" 

78° 


CORE 0.0. 
249° +001" 
~.248° +001" 
248° +.00'" 
247 +001 
247 +001 
246° +001" 


or 


ai 
: 
t 


005° 


O12" MAX. 
0.0357" PITCH =e! 


TT 008: min. 


nee e 


ag 


3/4” to 3-1/8” are 


32, 1/4-28 and 5/16-24 cores. 


ORKRITE 


BY THE MAKERS OF CLEVELITE* PHENOLIC TUBING. 
Torkrite coil forms eliminate torque and stripping problems and are rapidly 
replacing other coil forms because Torkrite: 


@ withstands more than required strip-  @ has 


no holes or perforations thru 


ping pressure. tube wall which eliminates cement 


; ps leakage locking cores. 
® requires no revision other than re- 
duced winding arbor diameter. e@ has smooth adjustment of core with- 


; : ; : out lubricant. 
® is round and concentric; winds coils . 


at higher speed without wire breakage , oe 

: ® torque increases less after winding 
or fallen turns. , 

as heavier wall reduces any tendency 

permits use of lower torque since it to collapse and bind core, 
is completely independent of  strip- 
ping pressure. ® maximum stability results as core 
cannot move in relation to winding 
after peaking as it is engaged in in- 
ternal threads. 


@ recycling ability is unmatched. 


@ is stronger mechanically because of 
heavier wall. . F 
embossings are evenly spaced, with a 
lead at each end of the form to per- 
mit easy 


@ provides 1—6” oz. running torque 
when used with MPA standard shal- 


low thread core. 


insertion of core. 


INVESTIGATE this outstanding coil form. 


* Reg. U. S. Pat. Off. 


We CLEVELAND C 


6201 BARBERTON AVE. 


* * * 


Improved new Torkrite is now available 
in various diameter tubes. Lengths from 


made to fit 8-32, 10- 


»» 


* * * 
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ONTAINERG| 


CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES ot Chicage, Detroit, Memphis, Plymouth, Wiec, Ogdensburg, N. Y., Jamesburg, N. J. S 
ABRASIVE DIVISION ot Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Lid. Prescott, Ontario 


REPRESENTATIVES 


NEW YORK AREA 2. T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, WN. J. : 
NEW ENGLAND R S PEYTIGREW & CO, 62 LA SALLE RD, WEST HARTFORD, CONN. | 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO / 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES f 


DESIGN 
PRODUCT 
APPLICATION 


Why pay 
Quality ... 


more: ‘or goo 


Call CLEVELAND! 
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1041-BR STAIR STEP GEN 
ERATOR (Variable) 

Checks lineary and grey 
scale output relationship 
in linear or non-linear sys 
tem. Built-in color carrier 
generator may be added to 
steps. Back porch burst al- 
lows lock-in to 3.58 MC 
color equipment 


1071-AR WINDOW 
GENERATOR (Variable) 
Determines ringing, 
smears, steps, low fre 
quéncy tilt, phase shift, 
mismatched termina- 
tions, etc. in TV ‘sig- 


nals or systems 


1070-BR MULTI-BURST 
FREQUENCY GENER- 
ATOR (13 freq. select- 
| » aa able from .5 to 6 MC) 
| a ‘ ‘ : Checks wide band 
| , : coaxial cables, micro- 


wave links, individual 
units, and complete TV 
systems for frequency 
response characteris- 
tics. Produces six fre- 
quencies simultaneous 
ly plus white bar 
reference. Switchable 
color burst on back 
porch. 


Chromalyzer 


Literature on these and more than 100 addi- 
' tional instruments for color TV by TELE- 
CHROME are available on request. 


Chromascope 


i mea , Certification) 
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New 


Telechrome equipment de- 
signed to provide test signals for 
AUTOMATIC . . ‘ 
FREQUENCY precise checking of video facilities. 
CONTROL 
= This equipment is now in use by 
COMPOSITE major networks, TV stations, and 
SYNCH 
GENERATOR the Bell Telephone System. This 
303BR 


type of equipment was recently 

STAIR-STEP described by H. Gronberg of NBC 

oo, GENERATOR r " ee . 
before the NARTB Engineering 


a WINDOW 
GENERATOR 


Conference in Chicago. These units 
are available individually or as an 


MULTI-BURST integrated system with 75 ohm or 


NCY 
eto 110 ohm balanced output. 


REGULATED 
aaa POWER SUPPLY 
512AR 


REGULATED 
POWER SUPPLY 
613BR 


OSCILLOSCOPE CAMERA 
MODEL 1521-A (Polaroid Land Type) 


for instantaneous 1-to-] ratio photo-recording of these 
or other test signals. 


MODEL 608-A HI-LO CROSS FILTER 
MODEL 524-D OSCILLOSCOPE 


Full facilities 
Transmits, 
receives, 
monitors, 
analyzes 
composite 

color pictures 


Phase Slope 
{Envelope Delay) 
Curve Tracer 


The Nation's Leading Supplier of Color TV Equipment 
88 Merrick Road Amityville, N. Y. 
AMityville 4-4446 


For product information, use inquiry card on last page 45 


NO GUESSWORK 


WO CHANCE FOR ERROR 


with a 
DIRECT READING 


HYCON 


DIGITAL | 


VTIVM 


MODEL 615 


ILLUMINATED DECIMAL POINT 
AND POLARITY SIGN 


The Model 615 VTVM is a precision instrument — 


functional in design . .. professional in appearance. 
The direct-reading digital display eliminates most 
interpolation error — shortens costly “learning 
curve” in factory and assembly line inspection. 
Other features — never before offered in an 
instrument of comparable price — include | % 
accuracy (DC and ohms), and / millivolt 
sensitivity. Inspect the Model 615 at your Electronic 
Parts Jobber’s. You'll agree the new standard is 
Hycon...‘‘where accuracy counts.” 


* 12 RANGES: AC, DC, OHMS.» AC FREQUENCY RESPONSE 
TO 250 MC {with ouxiliary probes) * OVERLOAD PROTECTION 
© LIGHTWEIGHT, STURDY STEEL CASE * PROVISIONS 
FOR BENCH STACKING ‘ 


the Model 614 Standard VTVM. 


For product information, use inquiry card on last page. 


The Model 615 VTVM is one of a matching set of 
precision test instruments, which includes the 
Model 617 Oscilloscope (designed for color TV) 


Service facilities in your area. 


Mfg. Company 
2961 EAST COLORADO STREET. PASADENA 8, CALIFORNIA 
“Where Accuracy Counts” 


TELE-TIPS 


ant, 


RENTING expensive electronic 
test equipment may develop into a 
new trend, particularly for small 
companies unable to lay out much 
investment capital. A rental plan re- 
cently instituted by Polarad Elec- 
tronic Corp., which also includes a 
purchase option, enables a firm to 
rent a $7000 instrument for as little 
as $400 per month. Other advantages 
include current expenditure tax de- 
duction, direct charge to specific 
government contract, and no ceiling 
limitation on fixed assets acquisition. 


ELECTRONIC BARTENDER is 
another ingenious application of re- 
mote radio control. A retired British 
farmer who loves his leisure has 
rigged up a barrel-in-a-barrel de- 
vice named Nellie which rolls out of 
his cottage to his chair on the lawn 
when called by the chairside 465 mc 
transmitter. The inner barrel con- 
tains some 70 gallons of beer: the 
outer one does the rolling, even up 
steep hills, but she hasn’t mastered 
stairs vet. Nellie even pours the 
drink. The inventor believes Nellie’s 
the most important invention since 
the bottle opener. 


POPULAR HUMOR is paying in- 
creasing attention to TV. Recent is- 
sues of The New Yorker magazine 
carried two cartoons with special 
appeal. One showed a group of men 
displaying their brainchild—a mon- 
strous Cinemascope type of TV cabi- 
net—to the president of a manufac- 
turing firm. The boss is pleased with 
the progress, and remarks that it is 
now engineering’s baby. The second 
cartoon shows a crowd gathered 
around the window of a TV dealer 
displaying a color TV set. Reminisc- 
ing on 1946-47, the salesman in the 
store remarks—Here we go again! 


STEAM ROOM, modern variety, 
is said to have excellent results in 
improving employee relations. 
Magnecord reports 17 industrial 
plants have set up telephone booth 
type of cubicles in which employees 
can blow off steam. The telephone 
is actually connected to a tape re- 
corder. Not only does the outlet for 
anonymous complaints lift morale, 
but in many cases management has 
picked up valuable suggestions. 

(Continued on page 48) 
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Get a head-start in 
mechanical assembly 


“““tet Hermetic’s Vac-tite’ Headers 


win part of the race for you 


with mechanical designs to solve | 


your problems. | 


Here are just a few Hermetic Vac-Tite* 
seals that eliminate extra production 
operations and save you money! 


1. Unit Header with Studs Attached—Soves space; 
shaped to fit enclosure of can; eliminates 
extra welding and soldering operations. 

2. Weld Seals—Has the proper projections for 
leak-tight welds. 

3. Lock-Ring ‘‘Safety’’ Seal—Simple, sure method for 
installing headers that is not dependent on solder 
alone for mechanical security; removable. 

4. Threaded Bushing Seal—Firm mechanical connection 
has maximum shock and vibration resistance and i 
adaptability for positioning and adjustment. 

5. Taper Tab Headers & Terminals—Quick, solderless € 
connections adaptable to many applications. 

6. Terminal Strip—Pre-mounted terminals offer 
advantages of a conductive surface for heat 
dissipation, arc-resistance of glass, one piece assembly. 

7. Attached Bracket Seal—Supports entire assembly 
on built-in structural member. 


W for engineering assistance, data, prices 


ae. HERMETIC SEAL PRODUCTS CO. 
In) ) | 33 South Sixth Street, Newark 7, New Jersey 


> r 
. >” be 4 
*VAC-TITE is HERMETIC’s exclusive vacuum proof 


compression construction glass-to-metal seal. 


F MINTELATURIZTATIAON 


1RST AND FOR EMO S 1 N 
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the KEY 
to your problems 


phaWstron 6" CUSTOM 


= 
panel instruments 
METAL-CASED TO INSURE THEIR CONTINUED INTEGRITY 


RES 


~ 
4 
7) 


D.C. 


MICROAMPI 


We don’t recommend mounting the instrument in this position 


this FULL SIZE ILLUSTRATION 


will be better appreciated by turning the magazine 


Gam TIME PROVEN MOVEMENTS 
Oam ANTI-MAGNETIC SHIELDING 
MGR) LARGE, EASY-TO-SEE SCALES 


Gam 1% ACCURACY 


an) MIRROR SCALES 


Oam PRICE — YOU CANNOT BUY BETTER 


Inquiries are invited and catalogue sheets are available on this 
NEW LINE of CUSTOM INSTRUMENTS which also include 242” & 312” sizes. 


PHAOSTRON CO. ¢« 151 PASADENA AVE. ¢ SO. PASADENA, CALIF. 
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(Continued from page 46) 


ULTRASONICS TESTS TITANIUM 
—Republic Steel Corp., first steel 
firm to use the “sound-echo” tech- 
niques in testing steel products, now 
announces extension of these meth- 
ods to test titanium for existence and 
location of internal flaws. 


X-RAY MICROSCOPE that “looks 
inside” magnified specimens offers 
promise of wide application in medi- 
cine, biology and industry. New unit 
developed at GE magnifies up to 1500 
diameters. X-ray source measures 
only one 100,000th of an inch. Elec- 
trostatic lenses are used in focusing 
electrons. 


TREND IN FERRITES is toward 
more intricate tooling and more dif- 
ficult shapes according to GE 
spokesman. They are now producing 
TV flyback transformer cores with 
round legs. Memory cores for com- 
puters, radio antenna cores, and 
gyrators for microwave tuning 
equipment are among other prod- 
ucts. Current research is directed 
toward single crystal ferrites. 


ELECTRONIC HAND - functions 
more delicately than a human hand 
at distances ranging from 12 in. to 
1000 ft. The new electronic remote 
positioning system developed by 
Minneapolis-Honeywell is said to be 
100 times more responsive than hy- 
draulic systems used previously to 
operate remotely located control of 
reciprocating aircraft or automotive 
engines during test work. 


NAMES NOT NUMBERS—At the 
Lincoln-Mercury Division, Ford 
Motor Co., identification badges have 
been redesigned to display employ- 
ees names in larger type. Idea, of 
course, is that people like to be 
known by name rather than by 
number. 


RADIO COFFEE RESCUER—Cof- 
fee Vending Service in Oak Park, 
Ill. now uses radio telephone to dis- 
patch routemen to vending machines 
needing emergency service. The new 
system is reported to save hundreds 
of dollars monthly in travel costs 
and maximizes income from each 
machine. 
(Continued on page 52) 
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ONE SOURCE 
TO MEET ALL | 
YOUR FUSE NEEDS!... : 


Constant research and engineering over the past 


39 years have resulted in a most complete line of BUSS 


fuses: dual-element (slow blowing), renewable and 
one time types ... in any size from 1/500 amperes up — 
plus a companion line of fuse clips, blocks and holders. 


To make sure that BUSS fuses meet the highest 


standards of dependability . . . every BUSS fuse 
normally used by the Electronic Industries is tested in 
a sensitive electronic device that automatically 


rejects faulty fuses. 


Many manufacturers and service organizations 
‘, have standardized on BUSS fuses to simplify their 

SK buying, stock handling and records — and to 

) safeguard their good-will and reputation. You too, 


ASS will find it good business to let BUSS meet all your 


Z ~ fuse needs. 


Let BUSS save you engineering time 


If you should have a special problem in electrical 


8) we, s, 


protection, BUSS places at your service the ‘\. 
f 


e, 


world’s largest fuse research laboratory and its staff 
of experienced engineers to help you determine 


the right fuse for the job and if possible, one 


available in local wholesalers’ stocks. 


a BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 


enenniuimnaenels caiaiiik ens Please send me bulletin SFB containing facts on BUSS 
gaacraicat paorection small dimension fuses and fuse holders. 


Uy: eS i 5 |" ee 
4 a 


FOR MORE INFORMATION & P| RE at OR ee oe OR er eas ae ee EO 
MAIL THIS COUPON ® ii aii De ee 
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SWITCHES ond COMMUTATORS 


PRINTED CIRCUITS 
FOR ELECTRONIC APPLICATIONS 


Let Electralab quote on your next requirement for . . 


ETCHED CIRCUITS 
PLATED CIRCUITS 
DIE STAMPED CIRCUITS 


Why don't you take advantage of Electralab's 
engineering facilities before you design or re-design 
your products? Send for our new engineering 


brochure. 


EL ECTFRALAB- 


INCORPORATED 
A subsidiary of Farrington Manufacturing Company 
78 Atherton Street, Boston 30, Massachusetts 


Aff 


4 
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400D 


VACUUM TUBE 
VOLTMETER 


Accurate within 2% 
tolmec | 


Measures 0.1 milli- 
volt to 300 volts 


Reads dbm direct 


High sensitivity, stability, input impedance 


Light, small, portable, dependable 


-hp- 400D combines new features never before found in one voltmeter, 
with time-tested conveniences of the famous -/p- 400C. 

Frequency coverage is extremely broad— 10 cps to 4 mc. A new amplifier 
provides 56 db of feedback ( mid-range ) for highest stability and freedom from 
change by external causes. Input impedance is 10 megohms so circuits under test 
are not loaded. Coupling and by-pass condensers are sealed; electrolytic con- 
densers are long-life type. Construction is highest quality throughout; circuitry 
is clean, easy to reach. New compact metal case simplifies handling, occupies less 
bench space. Front tilts upward for convenient reading angle. 

Use the new —/p— 400D for measuring amplifier gain, network response, 
output level, hum and noise, power circuit, broadcast high frequency voltages, 
as an audio level meter, high gain broad band amplifier, null detector, waveform 
monitor, and coil "Q” meter. $225.00. 


GET COMPLETE INFORMATION TODAY! 


HEWLETT-PACKARD COMPANY 
Dept. 3034 T Page Mili Road, Palo Alt 


Please send information on: 


400D 400A 4006 410B 404A 
Name 
Company since’ 
ELECTRONIC TEST sdilies 
ree eee 
INSTRUMENTS 
City Zone State 


for speed and accuracy 


Data subject to change without notice. Prices f.0.b. factory. 
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Comp! —_ i {e 
pepe cps fo 


For product information, use 


—hp— 410B Vacuum Tube 
Voltmeter 

Wide range, flat response = db, 20 
cps to 700 mc. Small, convenient, sim- 
ple to use. Diode probe places approxt- 
mately 1.5 “utd capacity across circuit 
under test. This plus 10 megohms 
shunt impedance (high frequency 
means circuits are not disturbed, and 
true voltage reading are assured. Also 
measures dc voltage to 1,000 volts and 
resistances to 500 megohms. $245.00. 


—hp— 400A Vacuum Tube 


Voltmeter 
Direct voltage readings between 10 
cps and 1 mc. 30 millivolts sensitivity 
full scale; accuracy is = 3% to 100 kc, 
5% to 1 mc. Voltage range .005 to 
300 volts. Input impedance | megohm 
shunted by 25 wufd. $185.00 


—hp— 400B Vacuum Tube 
Voltmeter 
For measurements 2 cps to 100 k« 
Sensitivity 30 millivolts full scale. 
Measures voltage .005 to 300 volts, in- 
put impedance 9 megohms shunted by 
5 wufd. Accuracy + 3°% to 100 ke. 
Usable as stabilized amplifier. $195.00 


—hp— 404A Battery- 

Operated Voltmeter 
For general voltage measurements 
where ac power is not available. Com- 
pact, portable, splash-proof, ruggedly 
built. 2 cps to 50 kc, .0005 to 300 
volts, impedance 10 megohms with 20 
“uufd shunt. Ideal for remote broadcast, 
carrier, strain gauge, telemetering, geo- 
physical work; completely hum free 
measurements. $185.00. 


inquiry card on last page. 
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“AIRBRASIVE” UNIT 


WORKS WHERE OTHER 


METHODS FAIL 


for controlled 
removal of 
deposited 


method _ has 


The “Airbrasive”’ 
proved successful on many jobs 
considered to be “impossible” to 
do by conventional means. 


The process—which produces a 
cutting effect by the impingement 
of an ultra high-speed stream of 
finely graded abrasive particles . . . 
can be used for a variety of pre- 
cision operations on hard, brittle 


BULLETIN 5307 has full 


surface coatings... 


... for shaping 


details on how the 
“Airbrasive” Unit operates as well as full de- 
tails on its application and use. Send for a copy. 


.-- for cutting 
hard, brittle 
materials 


fragile 
crystals 


materials including cutting, drill- 
ing, scribing, film removal and 
light delicate deburring. 


We'll be glad to demonstrate the 
Unit to you at either our New 
York or California Office. Or, if 
you prefer, we'll conduct tests on 
your samples and advise you as to 
the suitability of the ‘Airbrasive” 
process to your needs. 


OR @, 
in HMhse INDUSTRIAL DIVISION 


DENTAL MFG, CO. 


Dept. QB, 10 East 40th St. 
NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 
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TELE-TIPS 


eal 


(Continued from page 48) 


TRANSISTOR RELIABILITY—Ac- 
cording to Dan Noble at Motorola it 
is now possible to manufacture 
single frequency, hermetically sealed, 
transistorized radio receivers that 
will have reliable performance for 
ten years or more. Julian Loeben- 
stein at Radio Receptor reports that 
at MIT’s Digital Computer Lab. 450 
of their type RR87 have been op- 
erating for 2300 hours with no fail- 
ures. For another 128 units one fail- 
ure occurred after 4650 hours. He 
concludes that from a maintenance 
point of view only one transistor 
need be replaced after operation for 
1,630,200 transistor hours. 


SHAKESPEARE had an expres- 
sion for most situations, and follow- 
ing quotes are what he may have 
said regarding the various subjects: 
DOLLY IN: The fringed curtains of 

thine eyes advance. 
ELECTRONIC AGE: The golden 


age. 


BURNT INSULATION: The rankest 
compound of villanous smell that 
ever offended nostril. 

PERFORMANCE SPECS: I shall 


laugh myself to death. 


ENGINEER PIRATING: O brave 
new world, that has such people 
in’t. 

FALL BUSINESS UPSWING: I! 
have been in such a pickle since I 
saw you last. 

HOT SOLDERING IRON: What 
is't that you took up so gengerly? 

TV VIEWING: How use doth breed 
a habit in man! 


NTSC: Thereby hangs a tale. 


STUDIO LIGHTING: We burn day- 
light. 


CONTRACT DEADLINE: Better 
three hours too soon than a min- 
ute too late. 


VOICE OF AMERICA: I'll tell the 
world! 
IMPENDING MERGER: 


something in the wind. 


JOB OFFER: Bait the hook well: 
this fish will bite. 


There's 


(Continued on page 56) 
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10 KW Driver—High Band 50 KW Amplifier—High Band 


Trans Savings With Trans S-E Savings With 
i S-E Equip. i TH-654 $-E Equip 


INVESTMENT _— . 
SAVINGS poem 


: 844 Replacement 
ube Cost* 


Transmitter “B’— S-E TH-654— 
High Band High Band 


Bs "Life, E Fi if Pr ife, 
OPERATIONAL $000 Hours "7.500 Hours $000 Hous 
SAVINGS fgg heme $5.20/hr 


5-Year 


(5-year basis) Tube Cost tt 


P Cc tion 
145 200 “Black Picture —— “Picture - —235_KW_ = 178 KW app. 25% — 
’ Average Picture 189.5 KW 143.6 KW app. 25% 
5-Year Average 
Power Costttt $72,180 $54,180 $18,000. 


Transmitter “B’— S-E TH-654— Benefit and/or savings 
High Band High Band With S-E Equipment 
SPACE Approx Floor 
Area Required 852 sq. ft. 702 sq. ft 
SAVINGS Quick, convenient accessibility to all 


Self-Contained components; no units away from main 
cabinet 


No Yes 
Air Cooling cost low. 
. DESIGN looting Door emery Simolified tnateliction; an dew comovdl 
Requirements 84" x 32-9/16" 8134" x 33” problem 
ADVANTAGES Visible and 
ea of —_—— Easy maintenance and checking 
. : ubes and Meters rom front. 
with S-E equipment 


Additional weight of S-E equipment from 
Equipment Weight 23,000 Ibs 27,000 Ibs extra heavy frame and components . . . 
helps insure more dependable service. 


Im your first five years of operation .. . Standard 


SUMMARY: Electronics equipment saves you $148,200 


PLUS THE ADDITIONAL SAVINGS YOU DERIVE FROM 
S-E SPACE SAVING AND DESIGN ADVANTAGES (CHART #3). 


oe. 


z 
. 
: 
oa 
z 


Get all the facts on the advantages of $-E equipment over Transmitter ‘‘B"’ from your Standard Electronics Sales Engineer. Write to S-E today! 


* 


< 


ae 


“NEWS FOR DESIGNERS 


FROM THE RCA TUBE DIVISION 


TRANSMITTER TYPES—SPECIALLY “TAILORED” FOR MOBILE DESIGNS 


For the 450-470 Mc Mobile Band 


aan | 
| 


b I 


i 
43> 
, -_= 


For the 152-174 Mc Mobile Band 


RCA-6524 


RCA-6524 is a new twin-beam power tube 
well-suited for fixed and mobile UHF de- 
sign—as a balanced push-pull rf power 
amplifier or frequency tripler. The tube 
can deliver 20 watts (approx.) in class C 
cw and fm services — at 462 Mc! Max. 
plate dissipation is 25 watts (ICAS). A com- 
mon cathode for the two units reduces 
cathode inductance to a negligible value. 
Max. length, 3-9/16” 

Max. diameter, 1- 13/16” 


For the 152-174 Mc Mobile Band 


RCA-2E26 


RCA-2E26 is a beam power tube well- 
suited as an rf or af amplifier, frequency 
multiplier, or oscillator. Max. plate voltage 
for class C service is 600v. As a class C 
plate-modulated amplifier, the tube takes 
27 watts (ICAS). As a class AB. amplifier/ 
modulator, two RCA-2E26’s will deliver 54 
watts (ICAS) of audio power at a de plate 
voltage of only 500v. Heater voltage, 6.3v. 
Max. length, 3-21/32” 

Max. diameter, 1-5/16” 


RCA-5763 


No bigger than your thumb, RCA-5763 fills 
your need for a compact ‘miniature’ beam 
power tube capable of taking 13.6 watts in- 
put at 175 Mc—in mobile, portable, or fixed 
services. Useful as a frequency multiplier, 
oscillator or rf power amplifier. Max. plate 
voltage as multiplier 300v. Heater voltage, 
6.3v. (For 12.6v. heater circuits specify RCA- 
6417, identical in all but heater character- 
istics to the 5763.) 

Max. length, 2-5/8” 

Max. diameter, 7/8” 


For the 152-174 Mc Mobile Band 


RCA-6146 


RCA-6146 is a versatile beam power tube 
capable of handling 60 watts (ICAS) at 175 
Mc at a plate voltage of 400v. Will handle 90 
watts input (ICAS) at frequencies up to 60 Mc 
at plate voltage of 750v. Heater voltage, 6.3v. 
(For 26.5v. heater circuits, specify RCA-6159, 
identical in all but heater characteristics to 
the 6146.) 

Max. length, 3- 13/16” 

Max. diameter, 1-23/32” 


lor-Bar Generator -“Wew Fourth Edition of 
HH For Color -TV—New nen ator is designed for 


RCA WR-61A Color-Bar Gene 


testing color-TV receivers 


for checking color sync action. 


nd monitors. 
c ke—provide the 


Radiotron Design- 
- puts 


er’s 


her ma ora “ : . 
: sett shueyattott" cers color TV. Generates “ s at your press 
high accuracy eat 10 bors of different cold x. only $7 oe! a * 
% nsec (without manual switching) '- © Bciied oe for fur- 
te ds sneer pant to RY, BY, GY, |, pee: = 
; cort ormation. _ 
s duding pet for adjusting phase an ther in 
& and Q yy kes of color receivers - . ‘ 
Se > creas. 9 for checking color “fit . 
Oo 20 we nance signals at bar edges seit 
is or registration. Adjustable sub- 


For COMPLETE TECHNICAL DATA, write RCA Commercial _ 


Engineering, Section J-50-R, Harrison, N: J. 


ELECTRON TUBES » SEMICONDUCTOR DEVICES » BATTERIES » TEST EQUIPMENT * ELECTRONIC COMPONENTS - 


RADIO CORPORATION of AMERICA 


TUBE DIVISION 


i i i i 
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ae Alar 


Miniaturization 
with 
Hughes 


Diodes 


New computer matrix has high component density 


This experimental 

reading gate matrix for 

airborne computers effectively 
utilizes the subminiature size of 
Hughes Point-Contact Germanium 
Diodes*. Deve loped by the 
Miniaturization Group of Hughes 
Research and Development Labo- 
ratories, the unit measures 5% by 
3% by W% inches (excluding plugs 
and frame). It contains 504 diodes, 
209 resistors. Average component 
density: 94.5 per cubic inch! 


Reprints of a paper describing the 
packaging techniques of the sub- 
miniature matrix are available, 
too. Your copy will be sent 
promptly on request. 
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Frequently, space requirements of 
conventional wiring techniques 
will not permit electronic equip- 
ment to be miniaturized to the 
same extent as the components. 
However, «spot-welded connec- 
tions can effectively reduce wiring 
Space... and it 1S easy to spot- 
weld the dumet leads of Hughes 
diodes. There is no adverse effect 
on diode characteristics, even when 
the connections are welded close 
to the diode body. With Hughes 


Hughes | 


Aircraft Company, Culver City, Calif. 


diodes, designers can take full ad- 
vantage of advanced packaging 
and wiring techniques. 

Hughes diodes are easy to mount 
in conventional assemblies or in 
subminiature equipment. Inservice, 
these diodes have earned a reputa- 
tion for reliable performance and 
stability under severe operating 
conditions. Make your selection 
from the many standard and special 
types available — all listed and de- 
scribed in our new Bulletin, sp-2A. 


SEMICONDUCTOR SALES DEPARTMENT 


New York Chicago 


For product information, use inquiry card on last page. 
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another Raypar first 


HIGH VOLTAGE 
TUBE SOCKETS* # 


for 1B3 type tubes 


“patent applied for 


For 30,000 Volt OPERATION. 

Underwriters Laboratories approved. 
Molded of shock-proof, mica-filled phenolic. 
Ample room for built-in network. 


Simple, easy feed-thru of high voltage leads eliminates 
chassis grommets. 


Available with or without corona ring. 


For low voltage operation, these tube sockets can be 
molded of economical paper resin phenolics. 


Socket can be supplied for elevated or submerged 
mounting. 


for further information, write today 


INCORPORATED 
7800 WEST ADDISON STREET » CHICAGO 34, ILLINOIS 


For product information, use inquiry card on last page. TELE-TECH & 


TELE-TIPS 
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(Continued from page 52) 


SHREWD SCHEME by horserace 
hustlers using concealed radio trans- 
mitters, which was described in last 
month’s Tele-Tips, made several 
readers recall an earlier beat-the- 
bookie racket. It happened back in 
the late 1930’s, when TV was still a 
glint in some engineer’s eye. Seems 
that a few hundred experimental TV 
receivers were sold below cost and 
set up in a town not too far from 
New York City. The hustlers would 
simply view the horserace on TV, 
and lay a bet on the winner before 
the bookie knew the race was over. 


“BERTH CONTROL” is among 
the many applications of tiny pres- 
sure-actuated switches. In Pullman 
trains the switch automatically 
dowses the night light and shuts off 
the fan and heater when the porter 
puts up the empty beds. An in- 
genious father whose son is addicted 
to sleep-walking has installed one of 
these switches in Junior’s bed, ac- 
cording to Minneapolis-Honeywell. 
Removal of the boy’s weight from 
the bed when he goes on a nocturnal 
expedition closes the switch, and sets 
off an alarm in the parents’ room. 


TV COLLEGE DEGREES are on the 
horizon. On Sept. 27, WQED in 
Pittsburgh went on the air with 
courses that lead to high school di- 
plomas, college entrance or both. 
Present series of eighteen weekly 
half-hour telecasts include English, 
Algebra, History and Physics. Course 
costs $5 with privilege of taking 
final examination for credit. WQED 
is non-commercial station on the air 
since April 1, 1954. 


TV IN AFRICA is now a reality with 
the recent opening of a commercial 
station in Casablanca, chief seaport 
of French Morocco. Arno G. Huth, 
in his World Wide Special Report 
on this subject, points to a familiar 
pattern in establishing foreign TV 
stations. Private enterprise will suc- 
ceed while government sponsored 
projects lie dormant and in many 
cases become hopelessly snarled by 
red tape, lobbying etc. African 
viewers pay 3000 francs ($8.50) an- 
nual license fee on home receivers 
or 5000 francs ($14) on receivers in 
public places. 
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Magnets for rotors or stators 
...any design or size you may require. 


“MAGNETIC MATERIALS CATALOG” 


Write for your copy 


Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on other perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape- 
wound corés, powder cores, and types 
“C” and “E” split cores in various tape 
gauges and core sizes. 


ADDRESS DEPT. T-10 
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The use of Alnico permanent magnets in rotor and stator assemblies 
of motors, generators, magnetoes and tachometers has revolu- 
tionized the designs of these devices. Whatever your need may be 
—from a tiny rotor for a timing device to a large slab for power 
generators—Arnold can take care of your requirements, either for 
experimental samples or production quantities. 


@ Let us work with you. You will have the advantage of working with 
a leading producer of rotor magnets, whose manufacturing and 


testing facilities—the most modern in the business—give you the 


best assurance of high quality standards and uniform performance. 


now! 


BENDIX-SCINFLEX 


waterproof 


for use with 
multi-conductor 
cables 


These new Bendix*-Scinflex waterproof plugs are a 
modification of our standard AN type “E” (environ 
ment resistant) connector. They are designed to 


meet all “E” performance requirements when used 


with multi-conductor cables. Each plug includes a 
modified AN3057B cable clamp which provides in 
ward radial compression on multi-conductor cables 
This unique feature completely eliminates cable 


strain—a common source of circuit trouble 


In addition, there are gaskets at all mating surfaces 
and an accessory sleeve is available to accommodate 
an extreme range of cable sizes. A folder describing 
this new waterproot plug—and the various sizes in 
which it is manufactured—may be obtained 


writing our Sales Department 


THESE BUILT-IN FEATURES 
ASSURE TOP PROTECTION 
AGAINST CIRCUIT FAILURE 


Shock and Vibration Resistant © Die Cast Aluminum Shell 


® Cadmium Plate—Olive Drab Finish ® Moisture-Proof, 
Pressurized @ High Arc Resistance, High Dielectric 


Strength © Silver-Plated Contacts © Resilient Inserts 


SCINTILLA DIVISION 


"Bene 


ma 
SIDNEY 


Export Sales: Bendix International Division 
205 East 42nd St., New York 17, N. Y. 


Factory Branch Offices: 117 E. Providencia Avenue, Burbank, California . Brouwer Building, 176 W. Wi 
51 


pe Avenue, Milwaukee, Wisconsin . Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan . 12 , 
CNOIX Avenue, Jenkintown, Pennsylvania 8401 Cedar Springs Rd., Dallas 19, Texas . American Building, 4 South 


Main Street, Dayton 2, Ohio 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1954 For product information, use inquiry card on last page. 59 


m, 


‘Precision 


INSTRUMENT 
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stock mopets For YOUR sos 


There’s nothing like stock models of 
Shallcross Instrument Switches for cutting 
equipment cost and design problems. For 
over 20 years Shallcross has made scores 
of basic switch types with countless vari- 
ations for practically every electric-elec- 
tronic /application. Single or multi-deck 
typeshaving upto 60 non-shorting positions 
are fegularly produced. Contact resistance 
less than 0.001 ohm is a feature of many 
types. Several unique switches—usually 
“Special items” with other manufacturers— 
can quickly be supplied by Shallcross from 
stock. For a fast solution to any prob- 
lem involving rotary switches, write to 
SHALLCROSS MANUFACTURING CO., 
518 Pusey Avenue, Collingdale, Pa. 


hall cross 


For product information, use inquiry card on last page. TELE-TECH 
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Television 


By V. K. Zworykin and GC. A. Morton. 2nd 
Edition. Published 1954 by John Wiley & 
Sons Inc., 440 Fourth Avenue, New York 16, 
N.Y. 1037 pages. Price $17.50 
The second edition of this famous 

book reflects the tremendous tech- 

nological advances that have raised 
television from a _ restricted experi- 
mental field to a nationwide major in- 
dustry. In the 14 years since the work 
was first published engineering de- 
velopment has been so profound that 
nearly every chapter has been re- 
written. A special feature is the de- 
tailed discussion of color television: Its 
consideration of both the theoretical 
and practical aspects is detailed enough 
to give the reader a sound working 

understanding of this new and im- 

portant development. A comprehensive 

discussion of industrial television and 
other related topics is also included in 
this volume. 

Throughout the book, the problems 
of television are presented from the 
standpoint of the fundamental physical 
processes involved. At the same time 
technical coverage is broad, with de- 
tailed considerations of the practical 
construction and operation of televi- 
sion devices. The careful analyses 
offered by the authors permits the 
reader to establish limits of perform- 
ance for both ideal and practical tele- 
vision tubes and equipment. Chapter 
topics include: fluorescent materials, 
electron optics, video pickup devices, 
picture reproducing systems, video 
amplifiers, scanning and synchroniza- 
tion, color television, industrial televi- 
sion, practical television systems. 


The Oscilloscope At Work 

By A. Haas and R. W. Hallows. Published 1954 
by Iliffe and Sons Ltd., Dorset House, Stam- 
ford Street, London, S.E.1, 172 pages. Price 
15s6d. 

This book is a practical guide to the 
applications of cathode ray oscillo- 
scopes, having especial reference to 
radio and television receivers. The 
wealth of oscillograms (over 200) 
throughout the volume do much to 
enchance its value. Among the topics 
covered are: audio and radio frequency 
amplifiers, oscillators, rectifiers and de- 
tectors, modulators, phase changing and 
wave shaping circuits. An interesting 
chapter discusses how the cathode ray 
oscilloscope can be made to diagnose 
its own troubles when faults develop. 


Electroacoustics 


By Frederick V. Hunt. Published 1954 by Har- 
vard University Press, Harvard University, and 
John Wiley and Sons Inc., 440 Fourth Avenue, 
New York 16, N.Y. 260 pages. Price $6.00 


This book presents a unified basis for 
the analysis of electroacoustical trans- 
ducers. The subject is introduced with 
an account of the historical origins of 

(Continued on page 62) 
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" *PATENT PENDING 


ALL RIGHTS RESERVED 


AVAILABLE IN A 

WIDE RANGE OF 
STANDARD TYPES TO 
ECONOMICALLY MEET 
SPECIAL REQUIREMENTS! 


Economical E-I standardized 
hermetically-sealed ter- 
minals and miniature clo- 
sures are available to meet 
almost any electronic appli- 
cation. Samples and recom- 
mendations on your particu- 
lar needs will be supplied 
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data. Call or write for com- 
plete E-| catalogs, today! 
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ing cushioned glass construction. 
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a HEPPNER original 


MODEL BC606 


centering devices 


For use with Electrostatic TV tubes of all sizes. 


Distortion-free beam is assured by uniformity 
of field. Will not de-focus beam 


The two models differ only in mounting 
Mode! BCC606 mounts easily on the deflec- 
tion yoke. Model BCC603 mounts directly 
on the tube, adjacent to the deflection yoke 
and is held securely in place by phosphor 
bronze tension springs. Beam centering is 
done by rotating individual magnets. 


MODEL BC603 


Each unit is tested in both open and closed 
position before shipment. 


Representatives: 
John J. Kopple 
60 E. 42nd St., New York 17, N. Y, 


James C. Muggleworth 


MANUFACTURI NG COMPANY 506 Richey Ave., W. Collingswood, N. J. 
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(Continued from page 60) 
these devices in the basic sciences and 
their allied arts. Some of the new and 
hitherto unpublished material deals 
with such topics as the origins of echo 
ranging, the crystal oscillator, electro- 
static transducers, and the evolution of 
the dynamic loudspeaker. A modified 
formulation of the electromagnetic re- 
lations, involving the introduction of a 
space operator, allows all transducer 
types to be represented by the same 
form of equivalent circuit. For the first 
time some of the results of wartime re- 
search carried out under NDRC 
auspices at the Harvard Underwater 
Sound Laboratory are presented. 


East Coast 
Airborne Conference 

The East Coast Conference on 
Airborne and Navigational Electron- 
ics, sponsored by the Baltimore Sec- 
tion of The I.R.E. and the LR.E. 
Professional Group on Aeronautical 
and Navigational Electronics, will be 
held on November 4 and 5 at the 
Sheraton-Belvedere Hotel in Balti- 
more. Registration fee for IR.E. 
Members and students is $1.00, for 
non-members $3.00. The many in- 
teresting exhibits will be open to all 
conference registrants. Banquet on 
the evening of November 4. Hotel 
accommodations may be arranged by 
contacting Mr. G. R. White, Bendix 
Radio Div., Bendix Aviation Corp., 
Towson 4, Md. 


AIEE Fall Meeting Papers 


The Committee on Television and 
Aural Broadcasting Systems, AIEE, 
announce the following technical pa- 
pers program for Oct. 14-15 at the 
Morrison Hotel, Chicago, IIll., during 
the AIEE Fall General Meeting (Oct. 
11-15): 


THURSDAY—HIGH FIDELITY AND MAGNETIC 
RECORDING 


“A New High-Fidelity High-Powered Ampli- 
fier and Speaker Reproducing System.”— 
Frank H. McIntosh, Consulting Engineer. 
“General Problems of Standardization in the 
Electronic Industries with Reference to the 
Definition of High Fidelity.”—Frank H. Slay- 
maker, Stromberg-Carlson Co. 

“A Survey of Magnetic Recording.”—S. J. 
Begun, Clevite-Brush Development Co. 


FRIDAY—COLOR TELEVISION AND INTERNATIONAL 
BROADCASTING 


“Differential Phase and Gain Measurements 
in Color Television Systems.”’ (With demon- 
a P. Kelly, Bell Telephone 
sabs. 

“Recording Color Television Programs.” 
(With color movie demonstration)—E. Dud- 
ley Goodale, National Broadcasting Co. 


“The Engineering Development of the Voice 
of America.’’—Edgar T. Martin, Julius Ross, 
and George Jacobs, U.S. Information Service. 
“Very-High-Powered Long-Wave Broadcast- 
ing Station.”—Carl E. Smith, Consulting En- 
gineer, John R. Hall, and James O. Weldon, 
Continental Electronics Mfg. Co. 
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EVERY TYPE AND RATING FOR 
SMALL OR LARGE PRODUCTION RUNS! 


Sprague can provide you with the 
best capacitors for your require- 
ments. And when it comes to ce- 
ramic capacitors, large plants with 
adequate production and tooling 
facilities offer prompt delivery for 
small or large production runs. 

In the East, Sprague ceramic ca- 
pacitors are made at North Adams, 
Mass., and Nashua, N. H. The Mid- 
west is served by Sprague’s wholly 
owned subsidiary, the Herlec Cor- 
poration of Grafton, Wis. 

Some of Sprague’s newest de- 
velopments are shown at right. 
For future developments in ce- 
ramic capacitors, look to Sprague 
for the ultimate in performance, 
miniaturization, and reliability. 


SPRAGUE ELECTRIC CO. 


233 Marshall St., North Adams, Mass. 


Sprague, on request, will 
provide you with complete 
application engineering serv- 
ice for optimum results in 
the use of ceramic capaci- 
tors, and printed resistor- 
capacitor networks. 
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Export for the Americas: Sprague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT 
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& Electronic Industries 
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Electronic Future — Fact and Fantasy 


People’s attitudes on scientific advancements are 
ten curious to observe. The astounding we take for 
anted. The near-impossible we take in our stride. 
Such sophistication appears to be the outgrowth of 
the increasingly rapid rate of technological growth. 
Every day new ideas and inventions come thicker 
nd faster. 
The human imagination is quickly inspired to 
‘obe the many avenues of scientific achievement, 
and to paint a picture of the great things—possible 
nd impossible—still to come. So the credible and 
credible often intertwine, becoming individually 
nrecognizable. Consequently the science fiction en- 
\usiasts have a field day, shouting their glib pre- 
lictions to all who will listen. 
On the other hand, the capable scientist usually 
‘mains silent. He understands the difficulty in- 
ved in predicting the future. And he also knows 
iat even with an element of speculation, there are 
ily a very select few who are qualified to voice 
1eir forecasts. These are the men who have pio- 
eered the electronic art since its inception, have 
een its active leaders, and have proved in the past 
he accuracy of their visions. 
Therefore it is with understandable pride that we 
ote the article, “The Years Ahead,” in this issue, 
vritten by just such an authority, the renowned 
lectronic scientist, Dr. Alfred N. Goldsmith. 


‘lectronic-Social Aspects 


While appreciatively nodding our heads at the 
1yriad of new electronic devices, we often lose sight 
f the future social impact. The best indications of 
hings to come are the trends already established, 
ymbined with the insight and far reaching plans of 
dustry leaders. 

STANDARD OF LIVING: Increased productiv- 
y made possible by improved machines and elec- 
‘onie controls, labor saving devices for the home, 
nd better medical electronic equipment promise a 
igher and healthier standard of living for all. The 
\illenium is not necessarily in the offing, but more 
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leisure and many new electronic goods and services 
are certainly forthcoming to fill man’s eternal desire 
for greater comfort. 


SOCIAL INTEGRATION: With faster transpor- 
tation and rapid communications spreading across 
the world, even into the remotest regions, people in 
the different areas will continue to grow more and 
more familiar with each other’s culture. The inter- 
action of the various social groups will be height- 
ened by the growing complexity of our technology, 
which will integrate the specialized functions of 
each, making different peoples more mutually de- 
pendent. And the growth of radio and TV in the 
home could easily provide the informational step- 
ping stones to knowledge of distant regions. 


THE INDIVIDUAL: The status of each indi- 
vidual person in the years to come is nebulous. On 
the one hand, the increasingly complex social struc- 
ture coupled with pin-point specialization would 
seem to indicate movement by highly organized 
groups of people, with the individual as such playing 
a secondary role. In sharp contrast with this is the 
growing fund of knowledge made available to the 
common man, his greater awareness of current 
events and how they affect him, and the broader 
opportunities for creative leisure made possible by 
a higher living standard. These latter factors augur 
well for fuller participation in social activities and 
a deepening appreciation of democracy. 


TRANSITION: Revolutionary technological inb 
changes are invariably accompanied by a realign- 
ment of work effort. Just as the automobile replaced 
the blacksmith by many more auto mechanics, the 
Electronic Age will replace a number of skills, in- 
augurating in their stead fabulous new industries. 
And since we're right in the middle of this transi- 
tion now, it looks like transitional confusion should 
be at a minimum. The benefits to be reaped are 
almost unlimited. 


65 


: 
| 
f 


— 


RADARSCOPE 


Revealing Important developments and trends 


TV and 
electronic research, manufacturing and operation 


throughout the spectrum for radio, 


IONIZATION TRANSDUCER ELEMENT which will 
measure any phenomenon that can be resolved into 
changes of capacitance, resistance or inductance sched- 
uled for announcement. Development promises to be 
one of major steps in applying electronic techniques to 
mechanical functions for better measurement and con- 
trol. This includes such basic functions as acceleration, 
linear and angular displacement, temperature, liquid 
quantity, liquid level, conductivity, humidity etc. More 
details in TELE-TECH next month. 


LONGER PLAYING magnetic tape is starting to catch 
on. About 50% extra playing time is achieved by using 
thinner tape and coating, allowing 50% more tape to be 
wound on a standard reel. Already “Scotch” extra-play 
190A tape and “Soundcraft” Plus 50 mylar tape are on 
the market. 


UHF TRANSISTORS 


Dr. J. M. Early, Bell Telephone Lab. scientist, tests oscillation frequency 
of new UHF transistor he is credited with inventing. The new “intrinsic 
barrier’ transistor now in the experimental stage is capable of operation 
at 440 mc. Frequencies as high as 3000 mec are theoretically possible. 
Extensive use of this unit is envisioned for portable radios, radio relays, 
submarine telephone and TV cable repeaters, and military equipment. See 
page 9 for further details 
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DEMANDS FOR RADIO-TV coverage of Congressior 
hearings are being pressed by several industry leade’s, 
and we may expect continued insistence that the broac- 
cast media be given equal opportunity with newspape’s 
and magazines. In a network editorial CBS Preside: 
Frank Stanton struck out at the curtain of silence 
pointing out that “electronic journalism” is a vital pa 
of the press. Ralph W. Hardy, NARTB vice-president 
has attacked this discriminatory ruling which partially 
abridges the freedom of the press. The opposition 
admission of radio-TV contends that a circus atmo: 
phere is created, which prevents proper judicial admin 
istration of the hearing. 


© ~~ - 


TRANSISTORS are being harnessed in an increasing 
number of applications. One of the most recent uses, 
pointing the way for utilization in heavy industry, is 
a robot temperature-monitoring system designed to pro- 
tect the operating life of naval engines by monitoring 
turbine bearing for possible hot spots. 


RADIO-TV NETWORKS are girding for impending 
Senate investigation to be headed by former FCC Com- 
missioner Robert F. Jones. Network officials are not 
saying much for publication, but a pleasant time of it 
is not anticipated. 


NEW RATE SCHEDULE for Bell System intercity TV 
connection, filed with FCC, combines audio and video 
charges into a package rate. It provides a few monthly 
rate and contracting benefits for broadcasters. 


NUCLEAR-ELECTRONIC techniques, which have 
opened new horizons in physical and medical research, 
are finding their way into consumer product testing. Fo 
example, Bendix is using some procedures designed b 
Nuclear Instrument & Chemical Corp. to test the effi 
ciency of automatic clothes washers. A Geiger counte 
keeps track of a contaminated soil swatch. 


MEGAWATT UHF, the maximum effective radiate: 
power allowed by the FCC, will be available by the en 
of this year. It is made possible by a 45-kw TV trans 
mitter produced by General Electric, which features a1 
arrangement of 12-kw amplifiers in parallel. Megawat 
erp is based on a waveguide efficiency of about 90% an 
an antenna gain of 25. 


BIG MONEY in the hands of several giant investment 
houses and basic machinery manufacturers has alread) 


started to enter the electronic field. More is coming, 
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lowing policy decisions that electronic investments 
ll appreciate, and be a good base for product diversi- 
ation. 


OLOR TV cameras are often left running for a day 01 
ore before a big color show. Experience has show: 
at after a successful rehearsal, the camera chain will 
main stable if it is not turned off before the actual 
‘formance. Improved circuitry should overcome this 
stly technique. 


XPERIMENTAL COLOR pick-up tube being worked 
n by several firms would eliminate all color splitting 
resently done by filters, prisms or mirrors. The colo: 
ivision is accomplished by the phosphor itself, but many 
ugs still remain to be ironed out. If successful proto- 
pe is developed, it will be a welcome step toward 
implifying studio equipment. 


ITIZENS RADIO SERVICE—The possibility that the 


“CC will set up a centralized record file of licensees in 


something lacking at present 
and institute a closer check on the identity of the citi- 
ns licensees has cropped up at the Commission’s head- 
iarters in Washington as a result of a look into the 
tizens operation by Commissioner Robert E. Lee and 
s assistants. Commissioner Lee explained that he does 
yt propose any radical departure from the current citi- 
ns radio set-up, but feels that in as free a field as the 
tizens service, where virtually any US citizen may be 
ithorized to use a frequency, the FCC should at least 
now who its licensees are and in what activities they 
re engaged. He said that the matter would be brought 
efore the full Commission for discussion within the next 
‘veral weeks. 


TELEVISION 
INE YEAR FROM NOW, TV service will be available 


» almost everybody in the United States. In the short 
an of eight years, TV has grown from a novelty to a 
asic communications medium. The 400 stations pres- 
ntly on the air already cover 88% of the population, 
it not all of these folks have TV receivers—yet. Booster 
tations and community systems could go a long way 
ward filling in the dead spots. 


MICROWAVES 


ONG HOP MICROWAVE relay systems are being 
‘riously considered by several foreign countries. By 
1ving jumps as long as 200 miles, the number of relays 
‘quired can be cut down to one-quarter of those used 
standard systems. This is an obvious advantage in 
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areas where trained technicians and power sources are 
at a minimum. Chief drawbacks to quick acceptance of 
the plan are pioneering novelty of the projected system, 
and limited availability of certain specialized equipment 


necessary 


SOVIET TECHNOLOGY 


WE'LL HAVE TO GET INTO HIGH GEAR if we expect 
to maintain our slim technological lead over the Soviet 
Union. In last month’s editorial, “Stop Wasting Engi- 
neers,’ we pointed out three ways in which we’re fum 
bling the ball on engineering manpower. We also indi- 
cated how the Russians are catching up with us. Recent 
reports reaching us show that the situation is worse than 
we first suspected. For example, about 53,000 Soviet 
this 
10,000 or more over last year. In comparison, engineer- 
ing graduates in the United States fell this year to well 
under 20,000. In addition, Soviet grade and high school 


engineers were graduated year—an increase o! 


curricula have been revised to give greater emphasis 
to chemistry and physics. All of which may have been a 
factor in prompting the statement of a top government 
official that our lead in the military field has been whit 

tled down from 50 years to two or three yea 


TV ABROAD 


if you've ever wondered how people react to TV abroad, take a look at 
part of the typical crowd which turned out for an open air TV showing 
in Japan. In several countries where TV receiver cost is above the aver- 
age man’s means, a central set is installed in the village or town hall 
Some have mobile sets for different areas. Photo courtesy Unitel, Inc. 
See “TV Around the World,” page 114 


Variable Toroidal Induetors—New 


By LEWIS G. 
BURNELL 
Chief Engineer 
Burnell & Co., 
Inc. 
Yonkers 2, N. Y. 


IRCUITS to provide variable 

resonant frequency, impedance, 
or phase at low frequencies require 
variable inductive or capacitive ele- 
ments of large value, The imprac- 
ticability of variable capacitors of 
very large values has stimulated the 
development of magnetic-cored va- 
riable inductors. There are two basic 
types currently in use. In the first, a 
gap in the core is varied. In the sec- 
ond, a biasing magnetic field is pro- 
duced within the magnetic circuit of 
the inductor, thereby reducing the 
incremental permeability of the core 
material, and consequently reducing 
the inductance of the inductor. Each 
of these methods has had certain 
drawbacks. 

Variable toroidal inductors, termed 
“Rotoroids” represent a new and en- 
tirely unique approach in variable 
inductors. They provide a continuous 
three-to-one maximum-to-mini- 
mum inductance range with 180 
shaft rotation with any value of in- 
ductance available in conventional 
toroids. “Rotoroids” are hermetically 
sealed, employ no mechanical resist- 
ance contacts or variable gaps, and 
require no DC saturating current. 

The variable-gap type of inductor 
employing a laminated core is gen- 
erally limited to the lower audio fre- 
quency range due to Q considera- 
tions. 

A biasing-field type of inductor 
may have either of two disadvan- 
tages, depending upon the means 
used to produce the biasing field. In 
the past three methods of obtaining 
the biasing field have been sug- 
gested. These include: the use of a 
direct current in the windings of the 
inductor, the use of an external elec- 
tromagnet, and the use of an exter- 
nal permanent magnet. Either of the 
first two methods requires an exter- 
nal de supply to provide a variable 
direct current, which adds consider- 
ably to the complexity and cost. The 
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New circuit elements, termed ‘‘Rotoroids’’, employ twc 
permanent magnets in conjunction with toroidal coil t« 
produce continuously adjustable biasing field. Units finc 
extensive application in audio oscillators, filters, equal. 
izers, telemetering devices, servo systems, controls etc 


de saturating type usually is practi- 
cal only with the saturable types of 
core material that provide low Q. 


Biasing-Field Inductors 


In inductors using one permanent 
magnet as the source of biasing flux, 
the effect of the magnet is changed 
by varying the distance between the 
permanent magnet and the core of 
the inductor. This arrangement is 
both simple and economical, but it 
has several disadvantages. First, in 
addition to offering mechanical 
problems, the field strength of a 
magnetic pole is inversely propor- 
tional to the square of the distance 
from the pole and the biasing flux 


varies sharply with the size of th 
gap between the core and the mag 
net, thus making it difficult to ge 
accurate adjustments. Second, th 
leakage field of the permanent mag 
net increases as the magnet 
moved from the shunting effect « 
the core and this field often will af 
fect other components of the equip 
ment into which the inductor 
connected. 

The “Rotoroid” is the first to em 
ploy two permanent magnets t 
produce the biasing field in such ; 
way that variable leakage is reduce: 
and accurately reproducible adjust 
ments can be made. The method i 
applicable to toroidal coils and al 
lows variable toroids to be mad 


Fig. 2: (Right) Toroidal coil and bar magnets placed so that long dimensions are perpendicular 
to its axis. Fig. 1: (Left) Change in flux patterns that result when upper magnet is rotated 180 
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incorporating the advantages pre- 
viously available only in toroids of 
fixed inductance. 

Two magnets or sets of magnets 
are used and positioned so that the 
windings of the inductor are be- 
tween them. One of the magnets is 
fixed with respect to the windings 
and the other is rotatable. The 
amount of biasing flux produced 
within the windings of the inductor 
depends upon the relation between 
the poles of the magnets. 


Magnet-Coil Relation 


In one application of the princi- 
ple, two bar magnets are used. The 
magnets are so placed with respect 
to the toroid that their long dimen- 
sions are perpendicular to the axis 
of the toroid and the magnets are on 
opposite sides of the coil. One of 
the magnets is made rotatable on 
the axis of the toroid. Fig. 2 shows 
a top, a side, and a bottom view of 
this arrangement with unlike poles 
of the two magnets in line, together 
with an indication of the direction 
of the lines of flux due to the mag- 
nets. In this case, as the lines of flux 
pass through the toroid, they are 
perpendicular to the lines produced 
by the toroid itself; hence they have 
little effect on the incremental per- 
meability of the core. Some of the 
lines of flux between the poles of 
each individual magnet do pass 
through the toroid along paths ap- 
proximately parallel to the lines of 
flux in its core and reduce the 
incremental permeability — slightly. 
However, with the magnets posi- 
tioned as shown in this figure, the 
inductance of the toroid is nearly 


Fig. 4: (1) Inductance variation as function of shaft rotation for VTI-A and VTI-B units. Fig. 


Electronic Components 


the same as it would be without the 
magnets. 

When the upper magnet has been 
rotated 180°, the paths of the lines 
of flux would be as shown in Fig. 1. 
Here, the field of each magnet forces 
a substantial portion of the field of 
the other magnet to pass through 
the core of the toroid in such a way 
that the lines of flux are parallel to 
the paths of the lines of flux set up 
in the core by the toroid itself. 
Hence, the incremental permeability 
of the core and the inductance are 
substantially reduced. 


Inductance Range 


The ratio between maximum and 
minimum inductance is a function 
of coil design, the properties of the 
core material, and the number, size, 
shape, and strength of the perma- 
nent magnets employed. The induc- 
tance of the coil is varied by chang- 
ing the incremental permeability of 
the core material, by biasing the 
core with a magnetic field whose 
lines of flux pass through the core 
in a circumferential direction. It is 
theoretically possible to vary the 
biasing field from zero (magnets 
cancelling each other out complete- 
ly) to maximum (core material sat- 
urated). Accordingly, it is theoreti- 
cally possible to vary the inductance 
from maximum (biasing field zero) 
to ostensibly zero or the air induc- 
tance of the toroid (core material 
saturated). 

Practically, extremely large ratios 
of maximum to minimum inductance 
never are obtained. It is impracti- 
cal to use magnets with sufficient 


Fig. 3: Physical appearance of ‘‘Rotoroid’’, 
new variable toroidal inductor component 


field strength to saturate core mate- 
rial of high permeability; also, as 
saturation is approached, the har- 
monic distortion introduced by the 
coil increases. Furthermore, some 
air gap is necessary between the 
core and the magnet: this reduces 
the effective field at the point of 
minimum inductance (where like 
poles of the magnets oppose each 
other) and maximum circumferen- 
tial flux is produced. Finally, even 
where unlike poles are aligned to 
produce minimum biasing flux, some 
circumferential 
present, thus slightly reducing the 
maximum inductance obtainable 
with the coil. However, ratios as 
high as 10 to 1 between maximum 
and minimum inductances are read- 
ily obtainable and a ratio of 3 to 1, 
which is convenient for much cir- 
cuit work, is normally furnished in 


components are 


current production. 

Fig. 3 is a cross-section drawing 
of a typical “Rotoroid.” The upper 
magnet and the toroidal coil are 
fixed in position, while the lower 
magnet rotates on the shaft. Back- 
lash has been minimized by special 

(Continued on page 128) 


5: (r) Q vs. frequency for VTI-A.20. Mean inductance is .20 henrys 
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Tube Selection Increases Signal 


Quality check of i-f tubes for chassis in production en- 
ables a thirty-fold increase in signal handling capacity. 
100 tube test station provides sufficient three-stage i-f 
tubes to accommodate production of 700 receivers daily 
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Fig. 1: Distribution of cut-off, 6CB6's 
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Fig. 2: Db of gain control vs bias, 6CB6's 


By ROBERT GC. HORNER 
Project Engineer 
CBS-Columbia 
3400 47th Avenue 
Long Island City, N.Y. 


5 etemnainneorei receivers must op- 
erate satisfactorily under a wide 
range of signal conditions. If we as- 
sume for the vast majority of re- 
ceivers the signal limits to be from 
rated sensitivity of approximately 
20uv to 100,000uv, we have a range of 
74db. Within this range of signal we 
want no degradation of the tuner 
noise figure due to excessive bias ap- 
plied to the r-f amplifier; nor is any 
sync stretch, white compression or 
audio buzz desired due to r-f or i-f 
overload. The receiver’s AGC sys- 
tem provides the means to meet 
these requirements. 

Unfortunately, the TV designer 
generally cannot guarantee that the 
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vast majority of the sets will satisfy 
these conditions due to the many 


variables. (As listed below.) 


Overload Variables 


1. Cut-off of LF. Tubes 

2. Gain of I.F. Strip 

3. Gain control of tune: 

1. Gain of tuner 

5. Tolerance of resistors in AGC 
network 

6. B supply voltage 

7. Gain of video amplifier 

There is some_ interdependence 

among these items (i.e., sharp cut- 

off and high gain have some correla- 

tion). Most of them could (within 

their allowed tolerance) cause ex- 

treme variations in the r-f delay and 

in the receiver signal handling capa- 

bilities. It should also be noted that 

with present methods of obtaining 

delayed r-f bias, the desired bias is 

the difference of two larger voltages, 

namely, the output of the AGC gen- 

erator and a bucking positive volt- 

age. Such a system is inherently 

sensitive to variation. 

‘he biggest single problem in AGC 
system, variations in cut-off of the 
gain controlled tubes (6CB6’s in al- 
most all present receivers) is not 
affected by changing this method of 
obtaining delayed r-f, even if a less 
sensitive system were developed. 

First, let us see why the cut-off of 
6CB6’s is so important. Fig. 1 shows 
the distribution of cut-off among 
6CB6’s. The plate and screen volt- 
ages were fixed at 150V. Cathodes 
were grounded, and the bias neces- 
sary to reduce the plate current to 
100uamps was measured. The meas- 
urements were originally made on 
approximately 100 6CB6’s represent- 
ing six manufacturers. They were 
repeated several months later on 
another 100 tubes representing the 
same six manufacturers. The two 
results were very similar, and Fig. 1 
represents an average of the 200 
tubes tested. Note that the average 
bias for 100 1. amps cut-off under the 
measured conditions is 6.7 volts; the 
cut-off voltage that includes 99% of 
the tubes is 12 volts and the voltage 
covering only 1% of the tubes is 5.2 


volts. We can therefore say that the 
cut-off of 6CB6’s is 6.7 volts (plus 
5.3V, minus 1.5V) or 6.7 volts (plus 
79%, minus 22%). This covers 98% 
of the tubes. Obviously the cut-off 
varies much more than any of the 
other parameters affecting the sig- 
nal handling capacity of the receiver. 

Fig. 2 shows db of gain control of 
6CB6’s vs. bias, taken with screen 
and plate at 250 volts. The sharpest 
cut-off tube is A and the widest E. 
Note that gain control is very slow 
at first and rises rapidly as the re- 
gion of complete cut-off of the tube 
is approached. At — 10V of bias, tube 
A has 42 db of gain control, while 
E has 25 db and C has 14 db, a dif- 
ference of 25 db from A. If we gain- 
controlled two receiver i-f stages 
and used two average tubes (such 
as B) that had a bias overload of 
—10 volts, we would get 2 x 21 or 
42 db of gain control at overload. 
(This writer has for some time used 
the signal level which just causes a 
20% stretch in syne amplitude as 
the overload point of a receiver. 
This measurement is made at the 
video detector.) 


Minimum Handling 


The last i-f stage to be gain con- 
trolled will tend to overload first. 
Assume the first stage has wide cut- 
off tube, C, and the second a sharp 
one, A. This is the condition for 
minimum signal handling. The sharp 
cut-off tube in the 2nd i-f will over- 
load at a lower bias than the —10 
volts assumed for the average tubes. 
In this case, it was approximately 
—7.8V. At —7.8 volts tube A has 20 
db, but tube C has only 7 db of gain 
control. The total amount of gain 
control at the overload point is 
therefore 27 db. This compares to 
the 42 db of gain control obtained 
from the same two stages with aver- 
age (or bogie) tubes. This is a 15 db 
gain control loss, or 5.6 times loss 
in signal handling. 

The r-f AGC bias at overload is 
also appreciably reduced from what 
it was when the average tubes were 
gain controlled. This noticeably in- 
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creases the variations in the overload 
signal of TV receivers due to the 
cut-off spread of tubes used in the 
gain controlled stages. If the set 
with the average tubes could handle 
100,000u.v, the second set could only 
handle 17,800uv before overload due 
to the 15 db loss in gain control of 
the i-f alone. Actually the second 
set would overload well below 
17,800uv because of the lower r-f 
AGC bias at overload. 

Since all tubes except for the 
widest few per cent are within most 
manufacturers’ specifications, circuit 
designers must “live” with this con- 
dition. The circuit designer may take 
four avenues of approach with this 
problem: 

1. Take the variations, and let the 

chips fall where they may. 

2. Use a tube other than the 6CB6 
in the gain controlled stages. 

3. Use a switch or a potentiometer 
to change the r-f delay, and 
thereby try to compensate for 
the variations due to tube cut- 
off. 

4. Use a tube selection process, so 
that those tubes that will be 
gain controlled will fall in cer- 
tain specified cut-off limits. In 
this manner the maximum vari- 
ations in gain control due to 
tube cut-off can be controlled. 

The first approach is of course not 
satisfactory, as the data presented 
herein shows. However, many de- 
signers still take wide variations in 
set overload because they feel any 
other approach would be too costly. 

When this investigation was un- 
dertaken, there were no other prac- 
tical tube choices for a 40 mc i-f 
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Capacity of TV Receivers 


other than the 6CB6. Recently, two 
tubes—the 6CF6 and the 6DC6 have 
appeared. These tubes are selected 
6CB6’s. Both tubes are higher in cost 
than the 6CB6. The designer can 
now utilize these pre-selected tubes 
in present designs. 

The third approach, of a switch or 
potentiometer to vary the r-f AGC 
delay is relatively costly. Varying 
the r-f AGC delay is not really a di- 
rect approach to the cut-off problem. 
Proper setting of r-f delay is always 
difficult in the field. The varying of 
the r-f AGC delay bias is therefore 
not feasible. 

The fourth method, tube selection, 
is very inexpensive, (approximately 
$.02 per chassis) and is used by 
many TV manufacturers in coping 
with this problem 


All Tubes Used 


In considering tube selection, we 
must first remember that all tubes 
received must be utilized. That is, 
those tubes not used in the gain con- 
trolled stages, must be used in the 
non-gain controlled stages. Since the 
majority of tubes not meeting the 
requirements for the gain controlled 
stages are still within manufacturers’ 
specifications, they must be utilized 
in the set. In a three stage i-f, con- 
ventionally controlling the first and 
second stages, one-third of the tubes 
are not gain controlled (i.e., those in 
the third stage). The question now 
arises as to which third of the tubes 
should be rejected—the very sharp- 
est or the very widest. 

It is generally known that remote 
cut-off tubes are more desirable for 


Fig. 3: (1) Improvements in minimum signal han- 
dling by rejecting sharpest one third of tubes 
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Fig. 4: (r) Cut-off vs overload for four stage i-f. 
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Fig. 5: Circuit for testing i-f tubes 


gain control. This is true because the 
rate of change of their gm character- 
istic (or the second derivative of 
their gm characteristic) is more 
gradual than in sharp cut-off tubes. 
It is precisely this characteristic 
which causes overload effects in the 
gain controlled stages of TV i-f sys- 
tems. Therefore, it would seem that 
without giving the situation any fur- 
ther thought, we should reject the 
sharpest one-third of the tubes for 
gain control. There is one mitigating 
point, however. The distribution of 
tubes with regard to cut-off is highly 
unsymmetrical. (Fig. 2) 


Vield/Volt Change 


The yield per volt change in cut- 
off is much greater at the sharp cut- 
off end of the scale. If the widest 
one-third of the tubes were rejected 
tubes with cut-off variations from 
5.2V (1% point) to 7.9V, a cut-off 
variation of 2.7V would be left. If 
the sharpest one-third of the tubes 
were rejected tubes with varying 
cut-off from 6.4V to 12V (99% point) 
would have to be utilized, a range of 
5.60V or more than two to one 
greater variation than rejecting the 
wide tubes. However, the wider cut- 
off tubes are more desirable to gain 
control. An investigation was under- 
taken to determine whether enough 
of an increase in signal handling 
was obtained by rejecting the sharp 
cut-off tubes. It was found that re- 
jecting the sharpest one-third of the 
tubes gave the desired results. 

Fig. 3 shows improvements in 
minimum signal handling capacity 
of a three-stage i-f receiver obtain- 
able by rejecting the sharpest one- 
third of the tubes. The first i-f stage 
was a very wide cut-off tube, D. (The 
condition for minimum signal han- 
dling would occur with a wide cut- 

(Continued on page 133) 
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Dr. R. M. Soria 


Director of Engineering 
American Phenolic Corp. 
President, 1954 National Electronics Conference 


rWweE tenth anniversary meeting of 
| the National Electronics Confer- 
ence convenes in Chicago’s Hotel 
Sherman on Oct. 4, 5 and 6, 1954. 
The meeting is sponsored by the 


Preview of 1954 


AIEE, Illinois Inst. of Tech., IRE, 
Northwestern U., U. of Illinois. Par- 
ticipating sponsors are Michigan 
State College, Purdue U., U. of 
Michigan, RETMA and SMPTE. 

In addition to displays by over 115 
companies, and a very broad selec- 
tion of technical papers presented in 
21 sessions (see complete program 
below), luncheons on Oct. 5 and 6 
will feature addresses by Dr. A. N. 
Goldsmith, famous electronic scien- 
tist and editor, and Dr. J. W. Mc- 
Rae, President of Sandia Corp. A 
banquet will be held on Oct. 6. 

For further information, write to 
National Electronics Conference, 
Inc., Executive Secretary, 84 E. Ran- 
dolph St., Chicago 1, Il. 


LIST OF EXHIBITORS 


EXHIBITOR: BOOTH NO. 


Aerovox Corp.. New Bedford, Mass. ..... 71 
Airtron, Inc., Linden, N. J. ...... .... 80 
Allied Radio Corp., Chicago, Il. 56-57 
American Phenolic Corp., Chicago, Til. 86 


Arco Electronics, Inc., New York, N. Y. .. 25 

The Arnold Engineering Co., Marengo, Ill. 72 

Automatic Electric Sales Corp., Chicago, 
Ill. 

Ballantine Laboratories, Inc., 
I. J. 


The Barry Corp., Watertown, Mass. 114-115 


Beebe Associates, Glenview, Ill. ......... 69 
Bendix Aviation Corp., Red Bank Div., 
ee ae, Bet Seer eee ore Tree 75 
Bendix Aviation Corp., Scintilla Div., 
 , Ts a ods 05s 0056 oes Sawenvncns 70 
Berkeley Div. of Beckman ‘Instruments, 
Inc., mr Ra ore ee ares er 03 


Beta Electric Corp., New York, N. Y. ....127 
Bomac Laboratories, Inc., Bev erly, Mass.. .78 
Boonton Radio Corp., Boonton, N. J. ..94-95 
Browning Laboratories, Inc., Winchester, 
RE: © nad wea cecee sh bw kn eee eames cee 120 
Brush Electronics Co., Cleveland, O. 133-134 
Burroughs Corp., Electronic Instruments 


ee or eee 51 
The Calidyne Co., Winchester, Mass. ...135 
Central Scientific Co., Chicago, Ill. ...... 83 
C. P. Clare and Co., Chicago, Ill. ........ 22 
The Clough-Brengle Co., Chicago, Ill. ... 46 


Coil Winding Equipment Co., Oyster Bay, ’ 
Ee eer hee eee eer 
Collins Radio Co., Cedar Rapids, la. 72A- 72B 
Alfred Crossley Associates, Chicago, Tl. 52 
Dage Electronics Corp., Beech Grove, Ind. 100 


Dee Electric Co., Chicago, Ill. . : 6 
Allen B. DuMont Lab., Inc., Instrument 
es | Se SER ee eer 53-54 
Eitel- McC ullough, Inec., San Bruno, 
Calif. a TET ER Per eee re 63-64 


“N. J. Spe ASP Petr ee Se sare et mearace eee 
Electra Manufacturing Co., Kansas City, ; 
Mo. .. Ng RUN eta eee Pe ak ak ee 


Technical papers program for the 10th National Electronics Conference 


SUNDAY, OCTOBER 3 


4:00 P.M. to 8:00 P.M.—REGISTRATION 
Lobby 


MONDAY, OCTOBER 4 
8:00 A.M.—REGISTRATION 
Lobby 


9:00 A.M.-9:00 P.M.—Exhibits 
Displays of electronic equipment, components and new develop 
ments 


Exhibition Hall and Mezzanine 


9:45 A.M.-12:15 P.M.—TECHNICAL SESSIONS 


1. MAGNETIC AMPLIFIERS I 


Program prepared in cooperation with the AIEE Magnetic 

Amplifier Committee 

a) “Application of Magnetic DemoduPator to Magnetic Am 
plifier Circuits” by J. L. Behr, Vickers Electric Division 
St. Louis, Missouri 

b) “A 400 CPS Magnetic Amplifier for A-C Servo Applica 

tion” by R. O. Decker and W. F. Horton, Westinghouse 

Electric Corporation, East Pittsburgh, Pennsylvania 

A Miniature Amplistat for Aircraft Applications at 400° 

F. Ambient Temperature” by R. H. Ball, General Electric 

Co., Schenectady. New York 

d) “Magnetic Amplifier Provides Automatic Gauge Control 
on Sendzimir Cold Rolling Mill” by Edgar V. Weir, Mag 
netics, Incorporated, Butler, Pennsylvania 


2. MICROWAVES 


) “Stripline” by E. G. Fubini, Airborne Instruments Labor- 
atory, Inc., Mineola, New York. 
(b) “Stripline Excitation Methods” by F. S. Coale, Sperry 
Gyroscope Company, Great Neck, New York. 
(c) “Microwave Components for Double Ridge Waveguide 
by L. Swern and K. Tomiyasu, Sperry Gyroscope Com- 
pany, Great Neck, New York 
“Determination of the Operating Performance of Wave- 
guides of Arbitrary Cross-Section by Hypercircle Analy 
sis” by Wayne B. Swift and Thomas J. Higgins, Uni- 
versity of Wisconsin, Madison, Wisconsin 
(e) “Determination of the Characteristic Impedance of UHF 
Coaxial Rectangular Transmission Lines” by James J 
Skiles and Thomas J. Higgins, University of Wisconsin. 
Madison, Wisconsin 


~ 


3. INFORMATION AND STATISTICAL THEORY 


“Effectiveness of Crosscorrelation Detectors” by Samuel 
F. George, Naval Research Lab y: i 
D. C. 


b) “Optimum Linear Filtering of Nonstationary Time Series” 
by A. H. Koschmann, University of Minnesota, Minne- 
apolis, Minnesota and J. G. Truxal, Polytechnic Institute 
of Brooklyn, Brooklyn, New York. 

) “On the Reliability of Networks” by G. H. Weiss and 
M. M. Kleinerman, U. S. Naval Ordnance Laboratory. 
Silver Spring, Maryland 

(d) “Designing Reliability into Electronic Circuits” by A. H. 
Benner and B. Meredith. Radio Corporation of America 
Camden, New Jersey 
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12:30 P.M.—LUNCHEON IN THE BALLROOM 


Dr. J. E. Hobson, Director, Stanford Research Institute, Stanford, 
California, and the Chairman of the first Executive Commit 
tee of the National Electronics Conference, wiil keynote the 
1954 Conference at this Tenth Anniversary birthday luncheon 
The title of his address will be: “The Day and the Men of 
Creation.” 


2:30 P.M.—TECHNICAL SESSIONS 


4. MAGNETIC AMPLIFIERS II 


Program prepared in cooperation with the AIEE Magnetic 

Amplifier Committee 

a) “A Two-Stage Low-Level Magnetic Amplifier with Nega- 
tive Voltage Feedback” by F. Gourash, Westinghouse 
Electric Corporation, East Pittsburgh, Pennsylvania 

(b) “Magnetic Switching Network for Data Handling Sys- 

tems” by L. P. Gieseler, U. S. Naval Ordnance Labor- 

atory, Silver Spring. Maryland 

Single Phase Magnetic Amplifiers with Decicycle Re 

sponse” by Leo J. Johnson. Hufford Machine Works 

Los Angeles, California and S. E. Rauch, Santa Barbara 

College. Santa Barbara, California 

(d) “Rectifiers in Magnetic Amplifier Circuits” by Bruce 
Seddon, Jr., General Electric Company, Schenectady. 
New York 


5. CIRCUIT THEORY I 


Program prepared in cooperation with the IRE Professional 

Group on Circuit Theory 

(a) “A New Approach to the Potential Analogue Method of 

Network Synthesis” by Edward W. Schwarz. University 

of IMinois, Urbana, Illinois. 

) “An Introduction to a Qualitative Synthesis of Linear 

Passive Networks in the Time Domain” by F. Reza, 

Massachusetts Institute of Technology, Cambridge, Massa- 

chusetts. 

“Parallel Ladder Realization of Transfer Admittance 

Functions” by Ernest S. Kuh, Bell Telephone Labora- 

tories, Murray Hill. New Jersey. 

(d) “Traps for Removing Transient Overshoot in Filters” by 
Murlan S. Corrington, Radio Corporation of America, 
Camden, New Jersey 


6. nga INSTRUMENTATION 


“Measurement of Very High Dielectric Constant Mate- 
“am at Microwave Frequencies” by Isidore Bady. Signal 
Corps Engi ing Lab y Fort M New 
Jersey 

b) “A Cavity Perturbation Technique for Studying the Per- 
meability Components of the Ferrites” by R. W. Brown. 
U. S. Naval Ordnance Laboratory, Silver Spring, Mary- 
land. 

c) “A Method for Measuring the Loss of Waveguide Com- 
ponents Having Small Losses” by I. Tatsuguchi and L. 
H. Scheibe, University of Wisconsin, Madison, Wisconsin. 

(d) “Wide-Range SWR Indicator” by G. O. Thogersen, Air- 
borne Instruments Laboratory, Inc., Mineola, New York. 

e) “An X Band Phase Plotter” by Jack Bacon, Ohio State 
University, Columbus, Ohio 


7. COMMUNICATIONS 
) “Modulation Sideband Splatter of VHF and UHF Trans- 
mitters” by William Firestone, Angus Macdonald, and 
Henry Magnuski, Motorola, Incorporated, Chicago, Illinois 


a) 


Cc 


a 


b) “Transmission of Quaternary Pulses Over Band Limited 


Wire Line Facilities” by Samuel D. Bedrosian ond Alfred 

Mack, Signal Corps Engineering Laboratory, Fort Mon- 

mouth, New Jersey 

Detection of PCM Signals by the Integration Method” by 

Henning F. Harmuth, Signal Corps Engineering Labora- 

tory, Fort Monmouth, New Jersey. 

d) “The Application of a Positive Grid Bias Multivibrator to 
Frequency Modulation Broadcasting’ by John J. Metzner, 
New York University, New York, New York 


TUESDAY, OCTOBER 5 
8:15 A.M.—REGISTRATION 
Lobby 


9:00 A.M.-6:00 P.M.—EXHIBITS 
Displays of electronic equipment, components and new develop 
ments 
Exhibition Hall and Mezzanine. 


9:30 A.M.-12:00 P.M.—TECHNICAL SESSIONS 


8. CIRCUIT THEORY II 


Program prepared in cooperation with the IRE Professional 

Group on Circuit Theory. 

(a) “Application of the Ohio State University Filter Analy- 
sis Chart” by Harvel N. Dewirs and Edward Damon. 
Ohio State University, Columbus, Ohio. 

b) “The Impulse Function in Electrical Network Theory” by 
Myril B. Reed and Sundaram Seshu, University of Illi- 
nois, Urbana, Illinois. 

) “Pulse Response of Nonlinear Circuits” by George I. 
Cohn, Illinois Institute of Technology, Chicago, Illinois. 
and Bernard Saltzberg, American Machine and Foundry 
Company, Chicago, Illinois. 

) “All Pass Amplifier” by H. J. Woll, Radio Corporation of 
America, Camden, New Jersey. 

) “A Technique for Solving Certain Networks Containing 
a Nonlinear Element” by Wm. L. Hughes, lowa State 
College, Ames, Iowa. 


9. INSTRUMENTATION I 


) “An Ocean Wave Power Spectrum Analyzer” by S. S 
L. Chang, New York University. New York, New York. 
(b) “Direct Reading Probability Distribution Meter” by Henry 
L. Davis, Capt. USAF, and George R. Cooper, Purdue 

University, Lafayette, Indiana. 
(c) “An Instrument for the Precise C ri of I 

and Dissipation Factor” by M. C. Holtje, H. P. tal and 
1. G. Easton, General Radio Company. Cambridge, Massa- 


a 


chusetts. 
(d) “A New Sweep for Displaying the True Parameters of a 
Network” by Richard W. Radio C. 


of America, Camden, New Jersey. 


10. MANAGEMENT OF SMALL R AND D 
ORGANIZATIONS 


Program p pa d in Pp with the IRE Professional 
rary 4 on Eng ring M g 
(a) * ring M in El ica” by J. G. Reid, 


Ir, ACF El s, Al dria, Vir 
(b) “E; in in a Growing Laboratory” by 

A “3 vwsstar Lg Motorola, Inc., Phoenix, Astana. 

“Management of a Small R and 

” Gaeeaer by Gomer L. Davies, The bees Labora- 

tories, Inc., Riverdale, Maryland. 
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National Electronics Conference 


Tenth anniversary meeting and exhibition in Chicago, Oct. 4-6, fea- 
tures 21 technical paper sessions and displays by over 115 companies 


Electro-Measurements, Inc., Portland, Ore. 42 Kalbfell Laboratories, Inc., San Diego, Polarad Electronics Corp., Brooklyn, N. Y. 48 
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N. J. 76-77 Keithley Instruments, Cleveland, O. me Potter and Brumfield, Princeton, Ind. 75A 
Elgin Metalformers Corp., Elgin, : weed Kellogg Switchboard and Supply Co., Radio-Electronic Eng., New York, N. Y. 20 
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Federal \ is ancanee and Radio Corp. Clif- N. ¥. ; , 67-68 Reeves Instrument Corp., New York, 
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T. R. Finn and ‘Company, “Ine., Haw- Laboratory for Electronics, Inc., Boston, The Rex Corp., West Acton, Mass. «se 
thorne, N. J. aaask a adie aie Aa _ Mass. ; 136 Robinson Aviation, Inc., Teterboro, N. J. 84 
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General Electric Co., Schenec tady, Magnetics, Inc., Butler, Pa. ; 143-144 Servo Corp. of America, New Hyde Park, 
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Gertsch Products inc., Los Angeles, Hugh Marsland and Co., Chicago, Ill. .. 96 : 23C-23D 
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John Gombos Co., Inc., Irvington, N. J. 37 Mepco, Inc., Morristown, N. J. ; 117 Sigma Instruments, Inc., Boston, Mass. 99 
Green Instrument Co., wate rages: Midland Mfg. Co., Inc., Kansas Cc ity, Kan. 66 Sola Electric Co., Chicago, Ill. . 139-140 
OO SER . 13 William Mitler Instruments, Inc., Pasa- Sorensen and Co., Inc., Stamford, 
Harry Halinton, Cc hicago, ll. eae dena, Calif. . ‘ ; > 97 Conn. 141-142 
The A. W. Haydon Co., Waterbury, Conn. 19 x Instrument Corp., Schenectady, Southwestern Industrial Electronics Co., 
Heath Co., Benton Harbor, Mich. ..81A-81B  f ; 93 Houston, Tex. 28-29 
Helipot Corp., South Pasadena, Calif. 111-112 F. : Moseley Co., ’ Pasadena. Calif. ; 47 Sperry Gyroscope Co., Great Neck, N. Y. 145 
Hermetic Seal Products Co., Newark, N. J. 108 Mycalex Corp. of America, Clifton, N. J. 38 Sprague Electric Co., North Adams, 
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Hughes Aircraft Co., Culver City, Calif. 23-24 don, Conn. .. ; ; 27 R. Edward Ste mm, Chicago, Ill 30-31 
The Indiana Steel Products Co., — North Electric Mfg. Co., Galion, O. . 55 Strat-O-Seal Mfg. Co., Chicago, Hl. 4 
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11. RADAR AND NAVIGATION 
(a) “Oceanography and Electronics Meet at the Surface of 
the Sea” by Allen H. Schooley, Naval Research Labora 
tory. Washington, D. C. 

) “Radar Interference Caused by Atmospheric Reflections” 
by George Opdycke and Peter Kennedy, Westinghouse 
Electric Corporation, Baltimore, Maryland 

) “An MTI Evaluator” by J. R. Wilkerson, Airborne Instru- 
ments Laboratory, Inc., Mineola, New York. 

(d) “Subminiature Airborae Communications and Navigation 
Equipment” by Paul D. Rockwell, Bendix Radio Division 
Baltimore, Maryland. 


12:30 P.M.—LUNCHEON IN THE BALLROOM 
Luncheon Address: “The Importance of Technical Symposia 
by Dr. A. N. Goldsmith, Editor Emeritus. I.R.E.. New York 
New York. 


2:30 P.M.—TECHNICAL SESSIONS 
12. TELEVISION 


) “A New Method of Eliminating the Transient Distortion 
Associated with Vestigial Sideband Systems of Trans- 
mission” by Tom Murakami and Richard W. Sonnenfeldt, 
Radio Corporation of America. Camden, New Jersey. 

) “A Linear Color Television Receiver” by C. Howard 
Jones, Westinghouse Electric Corporation, East Pitts- 
burgh, Pennsylvania. 

(c) “CRT Deflection System Using Transistors” by John W. 
Taylor, Jr. and Thomas M. Moore, Westinghouse Electric 
Corporation, East Pittsburgh, Pennsylvania. 


13. ELECTRON TUBES 

) “Characteristics and Structural Features of Develop- 
mental Low-Noise Traveling-Wave Tubes for S- and C- 
Band Operation” by Paul R. Wakefield, Radio Corpora- 
tion of America, Harrison, New Jersey. 

(b) “New Developments in the Raytheon Recording suneye 
Tube” by R. c. snenae a A. Luftman, and C 
yer, Raytheon M . Waltham, Sieese- 
chusetts. 

) “A Closed Form for the Transit Time of Electrons With 
Initial Velocities Traveling Between Two Parallel Plane 
Electrodes” by M. Javid, Illinois Institute of Technology, 
Chicago, Illinois. 

(d) “The Transient Conduction of Current in Very Low Pres- 
sure Xenon-Filled Hot-Cathode Diodes” by John C. Schu 
der, Purdue University, Lafayette, Indiana 


14. INSTRUMENTATION II 
) “Measurement of Dielectric Absorption in Quality Capa- 
citors Required for High Accuracy FC Timing Circuits” 
by H. E. Ruehlemann, U. S. Naval Ordnance Laboratory, 
Silver Spring Maryland. 

(b) “Coating Thickness Measurements Using Pulsed Eddy 
Currents” by Donald L. Waidelich, Argonne National 
Laboratory, Lemont, Illinois. 

(c) “Improved Electronic Apparatus for Measuring Decep- 
tion Induced Physiological Changes” by Homer J. Dana 

Claude C. Barnett, and Dean R. Denison, State College 
of Washington, Pullman, Washington. 
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15. COMPUTERS 
a) “A Formal Procedure for the Logical Design of an Opti 
mum Counter” by Bernard Cohen, Raytheon Manufactur 
ing Company. Newton, Massachusetts 
b) “Accuracy and Speed in Analog Computer Dividing Cir 
cuits” by C. D. Morrill, Goodyear Aircraft Corporation, 
Akron, Ohio 
c) “Electromechanical Analogue Simulates Transient Phe 
nomena and Governor Action in 10-kc Network Analyzer 
Generators” by C. M. Davis, Iowa State College. Ames 
lowa 
The Electronic Aspects of the Canadian Sorting of Mail 
System” by M. Levy. Post Office Department. Ottawa. 
Ontario, Canada. 
6:00 P.M.—HOSPITALITY HOUR 
7:00 P.M.—N.E.C. TENTH ANNIVERSARY BANQUET IN BALLROOM 
(Ladies Invited. Dress Informal.) 


& 


WEDNESDAY, OCTOBER 6 
8:30 A.M.—REGISTRATION 
bby 
9:00 A.M.-9:00 P.M.—EXHIBITS 
Displays of electronic equipment, components and new develop- 


ments. 
Exhibition Hall and Mezzanine 
9:30 A.M, 


16. ELECTRONIC CIRCUITS 

(a) “Electronic Filter for High Voltage Power Supplies” by 
Victor Wouk. Beta Electric Corporation, New York. New 
York. 

(b) “Integrating Amplifier’ by R. N. Close. Airborne Instru 
ments Laboratory, Inc., Mineola, New York 

) “A New High Quality Audio Amplifier Output Circuit 

by D. J. Tomcik asd A. M. Wiggins. Electro-Voice, Inc., 
Buchanan, Michigan 

d) “Universal Power Supplies for Vehicular Radio” by Ken 
Backman, Motorola, Incorporated, Chicago, Illinois 


17. SOLID STATE DEVICES AND CIRCUITS 
(a) “Power Gtin of a Dielectric Amplifier” by Stanley Zisk 
U. S. Naval Ordnance Laboratory, Silver Spring, Mary 
land 


-12:00 P.M.—TECHNICAL SESSIONS 


b) “A New Microwave Detector Using a Cadmium Sulfide 
Thin-Film” by Gene Strull, Northwestern University 
Evanston, Illinois 


a 


Voltage Punch-Through and its Effect on the Maximum 

Cperating Voltages for Junction Transistors” by H 

Schenkel, Raytheon Manufacturing Company. Newton, 

Massachusetts, and H. Stats. Raytheon Manufacturing 

Company, Waltham. Massachusetts. 

‘A Single Junction Transistor Bistable Flip-Flop Circuit 

by W. D. Rowe, Westinghouse Electric Corporation. East 

Pittsburgh, Pennsylvania 

e@) “Design Considerations of Junction Transistors at Higher 
Frequencies, Based upon an Accurate Equivalent Cir- 
cuit” by Ernst Guillemin, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts and Herman Stots 
and Robert Pucel, Raytheon Manufocturisg Company. 
Waltham. Massachusetts. 


a 


1954 


nois Institute of Technology. Chicago. Illinois 

b) “Microwave Images” by J. R. Patty and E. H. Hurlburt 
U. S. Naval Ordnance Laboratory, Silver Spring, Mary 
land 

c) “A Magnetic Radio Compass Antenna 
Drag” by Alfred Hemphill, Bendix Radio 
more, Maryland 


Division, Balti 


12:30 P.M.—LUNCHEON IN THE BALLROOM 


Luncheon Address 
President 


Engineers in Society” by Dr. J. W. McRae 
Sandia Corporation, Albuquerque. New Mexico 


2:30 P.M.—TECHNICAL SESSIONS 


19. 


20 


21 


ELECTRON TUBE RELIABILITY 


Program prepared in cooperation with the AIEE Subcom 
mittee on Bjectron Tubes of the Committee on Electronics 


a) “Development of the Premium Triode RCA6J4-WA” by 


George W. Barclay. Radio C 
rison, New Jersey 
b) “Vacuum Tube Reliability in the Univac 
Wilson, Remington Rand. 
Pennsylvania 
Experience With Tube Reliability in the Industrial Con 
trol Field” by E. H. Dinger, General Electric Company 
Schenectady. New York 
Reliable Voltage Regulator Tube’ 
CBS-Hytron. Danvers. Massachusetts 
Factors Affecting Tube Life in Present 
Applications” by J. R. Garfola 
corporated, Washington. D. C 


yrporation of America. Har 


Incorporated. Philadelphia 


a 


a 


SERVOMECHANISMS AND CONTROL 


(a) “An Appraisal of Nonlinearities in Servomechanisms” by 
Cook Research Laboratories 


Donald C. McDonald 
Skokie, Illinois 


b) “A New. Simple General Criterion for Determining the 
Higgins 
Wisconsin, 


by Thomas J 
University of 


Stability of Servomechanisms 
and Edward M. Michalak 
Madison, Wisconsin 

c) “Additions to Sampled-Data. Theory 
University of Missouri. Columbia, Missouri 


a. 


by David T. Geiser 
Adams, Massachusetts 


MATERIALS AND COMPONENTS 


(a) “Low Power Pulse Transformers Utilizing Ferrites by 
Michael Geroulo and Lawrence Hobson, Sprague Electric 


Company. North Adams, Massachusetts. 


(b) “A Wide-Band High-Frequency Transformer Using a Fer 
Dlinois. 


rite Core” by T. 
Urbana, Illinois. 
(c) “Noise in Composition Resistors” by G. T. Conrad, Jr 

National Bureau of Standards, Washington, D. C 
“Automatic Production of 


O'Meara, University of 


tric Products, Incorporated, Ipswich, Massachusetts 
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Having Zero 


by Louis D 


by R. E. Lynch 


Day Military 
Aeronautical Radio, In 


by G. V. Lago 


A Simplification of Aircraft Automatic Antenna Tuning” 
Sprague Electric Company. North 


Water Coil Inductive Com 
ponents” by A. Zack and T. Wroblewski, Sylvania Elec 


Thermoplastic Insulated Tri-Axial 


Fig. 1: Cables now meet 3 power requirements 
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Fig. 2: Lower line losses with new cable 


Power handling capabilities up to 40 megawatts are in 
sight with this new cable which employs a polyethylene 
dielectric and an additional shield to minimize noise. 


By JACK SPERGEL and MILTON TENZER 
Signal Corps Engineering Labs 
Fort Monmouth, N. J. 


HE primary function of a pulse 

cable is to transmit a continuous 
train of short, high voltage dc pulses 
from a modulator to a magnetron for 
modulating the r-f energy. The max- 
imum peak power output of a “soft 
tube” line type modulator is ob- 
tained when the characteristic im- 
pedance of the pulse cable and the 
pulse forming network are the same 
and equal to half of the optimum 
“impedance” of the hydrogen thyra- 
tron (ratio of peak plate voltage to 
the peak current) used for switching 
purposes. Since half of the peak 
plate voltage of the thyratron is de- 
veloped at the pulse cable, it should 
be capable of operating at a voltage 
slightly above this value without the 
initiation of corona. Pulse cables 
should also be capable of transmit- 
ting pulses for lengths up to 200 ft. 
with reasonable fidelity of the pulse 
shape; and at their rated power lev- 
els, they should not radiate spurious 
noises which may interfere with 
nearby sensitive communication re- 
ceivers. Furthermore, the cable must 
transmit the average power of the 
modulator at high ambient tempera- 
tures without causing undue heating 
which will deteriorate the dielec- 
tric and shorten the service life of 
the cable. Pulse cables are required 
to be flexible over the temperature 
range of —40°C to +85°C, and in 
certain applications where the r-f 
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J. Spergel 


M. Tenzer 


section of the transmitter is affixed 
to the movable part of the antenna 
system, the cables must withstand 
continuous flexing and bending. 
The increasing output powers of 
modulators require cables of higher 
peak voltages and lower impedances. 
To meet the needs of these modula- 
tors with a reasonable number of 
cables, the military services agreed 
in Mar. 1950 to base all future devel- 
opment activities about standard im- 
pedance levels of 50, 25, and 12.5 
ohms. Practically, it has been found 
desirable to have cables of more 
than one peak operating voltage at 
any impedance level to allow for 
greater flexibility in designing mod- 
ulators. Accordingly, requirements 
exist for cables at the 6-10 kv and 
12-15 kv voltage levels at imped- 
ances of 50 and 25 chms, and at 12-15 
kv and 25-30 kv at the 12.5 ohm 
level. Standard pulse cables such as 


Fig. 3: Power rating is increased 100% at 10MC 


the RG-25A/U and RG-27/U have 
been designed about the 50 ohm im- 
pedance range. This paper is lim- 
ited to three medium power cables 
(2 to 16 megawatts peak) desig- 
nated as RG-156()/U, RG-157()/U 
and RG-158()/U which have re- 
cently been developed by the Signal 
Corps Engineering Laboratories in 
conjunction with the Federal Tele- 
communication Labs., Inc. Fig. 1 il- 
lustrates the general construction of 
these cables and their electrical rat- 
ings. The higher power cables (9 to 
40 megawatts peak) at impedance 
levels of 25 and 12.5 ohms are cur- 
rently under development. 

These new cables differ most sig- 
nificantly from the current standard 
rubber pulse cables in that they uti- 
lize polyethylene as the primary di- 
electric in lieu of rubber, and they 
incorporate a braided copper shield 
insulated from the normal coaxial 
structure. (This construction has 
been termed “triaxial”). Polyethyl- 
ene was selected due to its ex- 
tremely low loss characteristics and 
low permittivity at high frequencies, 
and for its excellent dielectric 
strength and corona resistance. The 
“triaxial” construction was em- 
ployed to minimize the noise radia- 
tion from these cables which be- 
comes more significant as the cables 
are required to operate at higher 
and higher peak powers. 


Cable Characteristics 


The limitation on the peak power 
rating of a pulse cable is determined 
by the highest pulsed voltage it can 
transmit without the initiation of 
corona. The high coefficient of ther- 
mal expansion of polyethylene has 
heretofore served as a detriment for 
use in high voltage cable due to the 
formation of voids between the con- 
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ductors and the dielectric after ther- 
mal cycling. Laboratory measure- 
ments on carefully manufactured 
polyethylene coaxial cables of simi- 
lar size revealed that corona is first 
established at the interface between 
the dielectric and the braided outer 
conductor as the applied voltage is 
increased. These voids were elimi- 
nated by employing a high coverage 
braid design which also optimizes 
maximum tightness and minimum 
dimensional changes after successive 
expansion and contraction of the ca- 
bles. Further improvement and 
greater reproducibility were ob- 
tained by incorporating a thin semi- 
conducting layer between the dielec- 
tric and the first braid on all three 
cables. This semi-conducting layer 
with a resistivity in the range of 100 
to 1000 ohm/cm comprised a mixture 
of polyethylene, polyisobutylene and 
carbon black, and adhered well to 
the dielectric under various condi- 
tions of handling. It appeared that by 
the use of a semi-conducting layer 
for voltage stress relief at the inner 
conductor of the RG-157()/U and 
RG-158()/U, a 20 kv rating could 
be achieved. Table I summarizes the 
60 cps peak corona levels achieved 
on a limited number of experimental 
samples. It illustrates the high degree 
of corona stability in these cables 
after thermal cycling from —55° to 
—85°C, and at a pressure equivalent 
to an altitude of 50,000 ft. and 
—55°C. 

An analysis of the equivalent cir- 
cuit of corona discharge in the cable 
established that for unidirectional 
voltages, the very high resistivity of 


Pulse Cables 


the polyethylene dielectric permits a 
corona level of approximately twice 
the peak 60 cps corona level (i.e. at 
60 cps, the full “peak to peak” volt- 
age develops across an ionized void 
in the dielectric). Rubber dielectric 
pulse cables are limited to approxi- 
mately 114 times this value. This was 
verified by the measurement of 
corona levels of half wave rectified 
60 cps voltages on the RG-156()/U 
cable and by continuous pulse opera- 
tion at 20 kv peak (twice its rated 
value) for 1000 hrs., without any 
evidence of detrimental corona on 
the cable. Accordingly, the nom- 
inal pulse ratings indicated in Fig. 1 
are considered to be conservative 
and could possibly be revised up- 
ward with long time operational ex- 


Fig. 4: Pulse ratings at maximum voltages 


perience. This property of polyethy- 
lene also makes these cables very 
useful for high voltage de applica- 


Fig. 5: (1) Test set-up for measuring shielding efficiency. Fig. 6(r) Efficiency of various 


tions where the RG-156()/U may 
be safely rated for 20 kv, and the 
RG-157()/U and RG-158()/U may 
be safely rated for 40 kv. 


Attenuation and Power Rating 


The attenuation characteristics of 
these cables are of particular interest 
with respect to their effect on the 
average power handling capacity 
and pulse distortion for long runs of 
cable. Fig. 2 compares the measured 
voltage attenuation with frequency 
for the three polyethylene pulse 
cables under consideration, standard 
rubber insulated pulse cables (RG- 
25A/U and RG-27/U) and a general 
purpose polyethylene r-f cable (RG- 
8/U) of comparable size. The poly- 
ethylene pulse cables exhibit an at- 
tenuation of approximately 50% of 
the standard rubber pulse cables at 
1 mc and about 25% of the standard 
cables at 10 mc. They are within 0.05 
db/100 ft. at 1 mc and within 0.3 db 
/100 ft. at 10 mc of the attenuation of 
the standard RG-8/U cable. Beyond 
10 mc the losses in the semi-con- 
ducting layers becomes a significant 
factor, and the attenuation of the 
polyethylene pulse cables starts to 
increase rapidly although it is still 
appreciably less than the RG-25A/U 
and RG-27/U at 100 mc. 

The lower attenuation of the poly- 
ethylene insulated cables results in 
a lowered heating loss within the 
cable and consequently permits the 
transmittal of higher average powers 
for the same center conductor tem- 
perature rise. Fig. 3 compares the 
average input power for the poly- 
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Tri-Axial Cables (Continued) 


TABLE | 
Corona Test *Voltage Data (KV Peak) 


Cable Type: 
Conditions 
RG-156() /U RG-157() /U RG-158() /U 
Initial Room 
Temp. and 15! i as 
Pressure 


At 55° C and 
50.000 ft 


After Five . 15 l 25.4 
Thermal Cycle 


At 55° C and 
50,000 ft 19.0 20.2 
After Five 

Thermal Cycle 


After Twenty-five l€ 
Thermal Cycle 


60 Cycle 


ethylene cables and their rubber 
equivalents based on a maximum 
center conductor temperature of 
80°C and a 40°C ambient. The RG- 
156()/U cable shows an increase in 
power rating of approximately 33% 
at 1 mc and approximately 100% at 
10 mc over that of the RG-25A/U. 
The increase of power rating of the 
RG-157()/U over that of the RG- 
27/U (without armor) is approxi- 
mately 50°. at 1 mc and 120°% at 10 
mc. These curves were computed 
from the attenuation data of Fig. 2 
and temperature rise measurements 
using 60 cps ac power to heat the 
center conductor. 

Of more concern to the design 
engineer are the power ratings under 
pulsed conditions which have been 
illustrated in Fig. 4. These curves 
represent computed values of the 
pulse repetition rate and _ pulse 
widths at which the cables may be 
safely operated within both their 
thermal and _ voltage limitations. 
Curves are shown for the rated peak 
voltages for each cable. All combi- 
nations of repetition rate and pulse 
widths above the curve result in an 
excessively high duty cycle so as to 
exceed the average power rating of 
the cables; conversely, the cables 
may be safely operated at any com- 
bination of pulse repetition rate or 
pulse width below the curve at a 
given operating voltage and stay 
within their thermal limitations. For 
operation at any lower voltage, a 
similar curve can be drawn which 
will be above and parallel to the 
rated voltage curve. At a given pulse 
width and reduced voltage, the repe- 
tition rate can be increased propor- 
tionately to the square of the ratio 
of the rated voltage to the reduced 
voltage. The pulse ratings of the 
thermoplastic insulated cables are 
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again significantly higher than their 
rubber dielectric counterparts, par- 
ticularly for the narrower pulse 
widths. 

For ease of comparison, the ratio 
of the average power, or the equiva- 
lent maximum duty cycle for vari- 
ous pulse widths have been tabu- 
lated in Table II. Although the RG- 
157()/U is rated for 20 kv, the com- 
parison with the RG-27/U is based 
on a 15 kv peak operating voltage 
for a truer picture of their relative 
average powers. (It should be noted 
that when RG-157()/U is operated 
at 20 kv, the permissible duty cycle 
is reduced by approximately 44%.) 

Another factor which may be of 
considerable interest is the distortion 
of pulses (particularly of narrow 
pulse widths) when long lengths of 
cable are required. Visual compari- 
sons were made of the output pulses 
obtained from lengths of RG-25A/U, 
RG-156()/U and a 50 ohm resistor 
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Fig. 7: Measured surface transfer impedance 


for various pulse widths. A reason- 
ably faithful reproduction of the 
pulse shape was obtained; however, 
the amplitude of the pulses below a 
ly «sec. was markedly greater for 
the polyethylene cable. The meas- 
ured attenuation of the RG-25A/U 
as compared to the RG-156() /U was 
approximately 2 times as great for 
a 0.12 usec. pulse and 4% times as 


great for a 0.03 usec. pulse. 


Noise Radiation 


In view of the higher peak powers 
these cables can transmit, greater 
emphasis was placed on the efficiency 
of shielding and means of reducing 
radiated noise, particularly in the 
region from 10 Kc to 5 mc. The effec- 
tiveness of shielding was measured at 
low power levels in terms of surface 
transfer impedance (expressed as 
ohms meter) which is defined as the 
ratio of electrical intensity (volts/ 
meter) of the cylindrical TE leakage 
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wave to the total current (amps) 
flowing in the cable conductor. 

The surface transfer impedance 
was measured by supporting the 
cable in a solid brass pipe as shown 
in the schematic diagram of Fig. 5. 
The cable was terminated at both 
ends in its characteristic impedance 
and an r-f signal was impressed 
between the braid of the cable and 
the pipe. The current in the pipe 
was measured by the voltage drop 
(E,,) across a low impedance resis- 
tor (R.) at the output end, and 
compared with voltage induced in 
the length of cable, which can be 
closely approximated by half of the 
voltage (E,) developed at one of the 
terminating resistors. (By the reci- 
procity theorem, this transfer imped- 
ance function is also a measure of 
the voltage per unit length developed 
in the pipe or free space for a unit 
current flow in the cable conductor.) 
This measuring technique provided 
excellent correlation with computed 
values of various thickness of copper 
tubes up to 5 mc. 

At the present time no limit has 
been established as an acceptable 
level of surface transfer impedance 
nor has any correlation been estab- 
lished with conventional noise fig- 
ures. Fig. 6 illustrates the large vari- 
ation in surface transfer impedance 
which can be obtained from various 
combinations of shielding materials. 
Above 100 kc the shielding effec- 
tiveness of multiple copper braids 
in electrical contact improve almost 
directly as the total thickness of the 
copper at any cross section. Any 
indication of effectiveness of copper 
braids may be obtained by compar- 
ing the data for a 30 mil tube with 
the 27 mils thickness for the double 
copper braid and the 40 mil thickness 
of the triple copper braid. The sub- 
stitution of a steel wire in lieu of 
copper for the second braid of a 
three braid shield results in even a 
higher degree of isolation (i.e. a 
lower surface transfer impedance) 

(Continued on page 146) 


TABLE Il 


Comparison Of Rubber And Polyethylene 
Pulse Cable Under Pulse Conditions 


Ratio Of Average Power** 
(duty cycle) 
Pulse Width 
(u sec) RG-156¢ )/U RG-157¢ )/U 
RG-25A /U RG-27 /U * 
0.04 2.0 2.3 
0.1 1.7 2.0 
0.4 1.3 1.55 
1.0 1.2 1.35 


* RG-27 /U without armour 
** average power at +80° C center conductor and 
+-40° C ambient temperature 


By F. M. DUKAT 
Receiving Tube Division 
Raytheon Manufacturing Co. 
55 Chapel Street 
Vewton, Mass. 


|* ORDER to report on the reliability 
of any component in an applica- 
tion two requirements first must be 
satisfied. 

(1) There must be a large num- 
ber of units in service for a 
length of time that approaches 
reasonable expectation of 
service. 

(2) There must be a systematic 
plan for the recovery and 
analysis of all service failures. 

In order to evaluate how the com- 

ponent fits into the more general 
reliability picture, two more require- 
ments should be added. 

(3) The electrical and mechanical 
environmental conditions of 
the application have to be 
known and defined. 

(4) What constitutes an electrical 
“failure” has to be described 

These four requirements have 

been met in the first mass application 
of transistors, namely the hearing 
aid application. In the case of (1) 
Raytheon now has in this service 
about one million diffused junction 
PNP transistors with plastic encap- 
sulation and leads sealed in glass. 
As far as (2) is concerned, it is 
particularly fortunate that the field 
service given by hearing aid manu- 
facturers is of such a nature that 
practically all field failures are 


eventually available for count and 
analysis. The electrical and mechani- 
cal environment and required per- 
formance in the application is well 
established. 

In the case of mechanical environ- 
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Low Power Audio Uses 


An analysis of field failures in quantity produced trans- 
sistors for their first year of service in hearing aids. 
2% predicted as realistic industry reliability figure 


ment, we are mostly concerned with 
temperature and humidity. The 
maximum temperature at which the 
hearing aid may be expected to op- 
is probably not very much 
than body temperature, 
40°C being a reasonable figure. Of 
‘ourse, in some instances direct sun- 
light may increase the temperature 
to 60°C. Generally speaking, there 
are few instances where the lower 
temperature end will drop below 
freezing. Absolute humidity, rather 
than relative humidity is probably a 
better measure of the effects of 
moisture, as it more nearly approxi- 
mates the ability of water vapor to 
penetrate a plastic. 

Fig. 1 is a plot of the average ab- 
solute humidity in selected cities of 
the United States. This information 
is calculated from Weather Bureau 
averages of temperature and rela- 
tive humidity. On this basis, Denver, 
Colorado appears to have the least 


erate 
greater 


humid conditions, while Browns- 
ville, Texas has the opposite distinc- 
tion. A line has been drawn on this 
plot at .0005 pounds of water vapor 
per cubic foot dry air absolute 
humidity. This represents a tem- 
perature of 75°F and approximately 
40% relative humidity, a condition 
where even non-encapsulated units 
normally are satisfactory in all re- 
spects. It will be noticed that “nor- 
mal” cities like Chicago are above 
this line during the summer months 
but integrate out to an average over 
the year that is somewhere around 
the critical point. However, Browns- 
ville and other Gulf cities are above 
the line throughout the year. Despite 
this there has been no indication 
within our year’s experience that 
shows an observable difference in 
the failure rate between very humid 
and dry cities. This fact has been 
verified many times by our hearing 
aid customers. It would be well to 


Fig. 1: Seasonal plot of absolute humidity at selected cities in USA 
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Transistor Reliability (Continued ) 


TABLE I: 
ELECTRICAL ENVIRONMENT 
Low Usual Range High 
Collector Voltage . 8- 1.8 6 
Collector Current (uta) 100 300-2000 5000 
Collector 


Dissipation (mw.} 12 


add that the absolute humidity num- 
ber for the commonly used 65°C 
“95°7” relative humidity test condi- 
tions is .010, which is almost 20 times 
above the average absolute humidity 
for this country as a whole. Further- 
more, there are indications that with 
relative humidities above 80% that 
the normal diffusion laws for water 
vapor no longer hold and penetra- 
tion through films is accelerated. 
These factors account for the suc- 
cessful operation, despite high hu- 
midity. 

An intangible factor is how the 
humidity environment is affected by 
the fact that the hearing aid is being 
worn on the body. In that connec- 
tion, we can only describe measured 
comparisons of ambient humidity 
and actual humidity close to the 
body. These indicate that at high 
ambient temperatures, the more 
humid the ambient condition the 
less the body increases it. For ex- 
ample, on a hot summer day with 
the temperature at 85°F and the hu- 
midity at 50% (absolute humidity 
0009), absolute humidity under 
clothing and close to the body was 
0015, or an increase of 67%. Thus, 
we might say that the effect of the 
body increased the climatic condi- 
tions from those of mid-summer 
Washington to those of mid-summer 
Brownsville, Texas. We were also 
able to generate artificially in a large 
test chamber an absolute humidity 
at 90°F of .0017—a condition some- 
what worse than that of Brownsville, 
Texas. Although our subject ob- 
jected rather violently to the experi- 
ment, we found that the effect of 
body proximity now increased the 
absolute humidity by only 6%. These 
experiments indicate that we should 
peak the lower curves more sharply 
in Fig. 1 when the body effect is in- 
cluded. 

As far as other mechanical en- 
vironment factors are concerned, we 
can dismiss them rather rapidly be- 
cause even the severest shock to 
which a hearing aid can be subjected 
and still remain in one piece will not 
damage a plastic encapsulated trans- 
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istor with secure connections inside 
and outside the transistor. 


Electrical Environment 


Table I shows the usual range of 
electrical operating conditions. Note 
that the voltages, currents, and at- 
tendant dissipations are generally 
low. It is important to comment here 
that a great many hearing aids have 
been manufactured that do not use 
the so-called stabilized circuits, and 
these aids would be particularly sus- 
ceptible to cutoff current creep if 
such did occur. The usual hearing 
aid uses no heavily degenerated cir- 
cuits that might tend to compensate 
for variation of transistor gain on 


life 
Performance Requirements 


The usual transistor aid consists 


component, the component manufac 
turer and his customer, the equip 
ment manufacturer, do everythin 
to develop a reliable end produc 
However, it is not common to achiev 
complete reliability immediatel; 
Usually the need of certain correc 
tions has to be pointed out by fiel 
results and this information fed bac! 
into the manufacturing processes 
Some of the early Raytheon trans 
istors developed a mechanical prob 
lem having nothing to do with th: 
transistors per se, which had to b 
corrected in production. The prob 
lem was one of opening connections 
which incidental to their openings 
developed rather bad noise charac- 
teristics. The noise was felt by some 
engineers to be due to moisture 
penetration through the plastic 
Their position in that regard was to 
a certain extent justified, when we 
consider that a very excellent 
paper! had been presented at the IRE 
Convention of March 1953 which 
showed that moisture and transistors 
under certain conditions were not 


TABLE Il: 
RELIABILITY FIGURES 


% /year 


Transistor (Hearing aid service) 

Electron Tubes (Hearing aid service) 2 

Electron Tubes iReliable) 

Electron Tubes (Television) > 

Note 1. 1953 report of one large TV mftr. 
2. Assuming 4000 hrs./year of service 


3. Various ARINC reports. 


% /1000 hrs. Years 
in first year in first year to attain 
1 50 1.5 


Leads Broken .134 
5 Opens .00001 61 
5 ® 15 High Cutoff Current 1.06 
ia 6 Drifting Cutoff 
15 Current .108 
Gain -244 
Noise 


TABLE Ill: 
RETURN ANALYSIS* 


In order of test: 


-452 
*In percent of total shipped. 


of three transistors with an overall 
electric gain of 70-100 db, depend- 
ing on the model and the severity of 
the hearing loss it is built to correct. 
The writer understands that most 
users can detect a gradual deteriora- 
tion in the gain of their instrument 
of 10 db. Some critical cases may de- 
tect a 3 db drop. The noise factor of 
the first stage is important. In tube 
aids the usual noise factor was about 
12-15 db, and transistor aids now 
easily meet this figure. If the NF in- 
creases 10 db above this, it will gen- 
erally be noticeable. Microphonics 
has always been a problem in tube 
aids, but this is not so with trans- 
istors. It is also important to note 
that hearing aids build up many 
hours of service with the average 
aid probably being used 10-12 hours 
a day. 

Having covered environments and 
performance requirements, let us 
now consider field experience. First, 
we should clear up some early prob- 
lems that arose in transistor manu- 
facture. 

In the manufacture of a reliable 


compatible. However, the authors of 
that paper were careful to note that 
“we believe that for many purposes 
completely adequate reliability can 
be obtained at lower cost from proper 
plastic encapsulation.” Our field ex- 
perience to date has now proved this 
statement to be completely true. The 
open problem was in itself very seri- 
ous, but the corrections were rela- 
tively simple and control] tests es- 
tablished to preclude a recurrence 
now show less than 1 transistor in 
10,000 which is open in the outgoing 
product. The field return figures 
which we will now present will be 
given from May 1, 1953, the date this 
correction was effective. 


Field Results 


The first of these transistors are 
now completing a year of service, 
but it will not be until May 1955 that 
this will be true of all the transistors 
shipped during the May 1953 to May 
1954 period. Thus, at this time we 
have reached only slightly beyond 
the half way mark, and the percent 
return figure at this time can not be 
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cisely stated. However, it is pos- 
le to examine the rate of shipment 
‘sus rate of return curves at this 
,.e and make some reasonable esti- 
tes of the expected reliability. 
ere were initial indications that 
failure rate would be about 1%, 
this did not take into account 
tain large shipments during the 
t quarter of 1953 that did not 
ike their presence felt in the field 
urns until several months later. 
now appears that 2% is a more 
ilistic figure for the industry as a 
ole with at least two large hear- 
x aid manufacturers currently be- 
w 1%. 
Compare this with other known or 
nerally quoted reliability figures 
hich are given in Table II. It is thus 
en that transistors in the space of 
.e and a half years have equalled 
e reliability figures for hearing aid 
ibes. However, the figures given 
re those for the last two years of 
earing aid tube production after 
ver fifteen years of development. It 
; not entirely proper to compare the 
.earing aid service with reliable 
tube service, but in any case, the 
fenerally quoted 1.5% figures per 
1,000 hours is included as a number 
that is considered as satisfactory for 
some of the most highly regarded 
tubes. 


Returned Transistor Breakdown 


Table III gives a breakdown of 
aults in returned transistors, ac- 
tually found defective. A mitigating 
ircumstance that in effect reduces 
he total transistors found defective 
hould be mentioned. Actually, over 
the year, as production improved, 
there has been a steady tightening 
f production limits for cutoff, gain, 
ind noise. Cutoff limits have been 
tightened almost 2:1, gain limits by 
1 db, and NF reduced by 6 db. Aver- 
ige noise factor has improved 10 db. 
However, in determining whether or 
1ot a returned transistor was in fact 
lefective, the same limits as the then 
‘urrent production limits have been 
employed. Thus, it is possible and 
robable that many units found de- 
fective were defective because they 
did not meet current limits. They ac- 
tually may have been good to the 
imits to which they were originally 
manufactured. In the interest of ac- 
‘urate reporting, this situation is 
infortunate. 

From Table III it is apparent that 

utoff current characteristics account 
for the major portion of the field 
failures—closely followed by noise. 

These defects are all due to changing 
‘onditions at the surface of the 
transistor as far as we know, and it 
(Continued on page 130) 


AUTOMATIC PRODUCTION 


OF TV SETS 


Photos show steps of Admiral’s automatic as- 
sembly using a printed circuit which approxi- 
mates one half of the vertical TV chassis 


Employee holds printed circuit assemblies show- 
ing front and back. Robot | in background was 
constructed by Admiral Corp. engineers. It is 30 
ft. long, places components on printed boards 


sheet. Here employee does any retouching need- 
ed. Boards are later cut, trimmed and punched 


Larger components are inserted into printed cir- 
cuit board by hand, but Robot | inserts 50 as- 
sorted resistors, and wire jumpers automatically 
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Large drawing of circuit layout is photographed 
and reduced to sharp actual sized negative. 
“Picture” is printed on aluminated plastic sheet 
one side of which is covered with copper foil 


Close-up shows a printed circuit installed on 
TV chassis. 69 parts and components and 8 
tubes comprise this printed circuit design 


Dip soldering completes assembly. Robot | suc- 
cess has caused company to build two other 
larger machines scheduled for early 1955 
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AN ELECTRONIC PROPHET WITH HONOR IN HIS INDUSTRY 


Twenty-five years ago this month, long before there was an electronic industry or even the word elec- 
tronics, Dr. Alfred N. Goldsmith sketched out the above notes to visualize an extemporaneous pre- 
diction regarding the future growth of this industry. The present publisher of TELE-TECH, who 
conceived the idea of an engineering publication to be called ‘‘Electrons,’’ interviewed Dr. Goldsmith 
to secure data as to the potential for engineering readers. Dr. Goldsmith, who is ambidextrous, took 
a fountain pen with black ink in his right hand and a fountain pen with red ink in his left hand 
and, on several sheets of notepaper, drew up the advantages and disadvantages of such a publica- 
tion, the period needed for development of electronic end products, the potential audience, etc. It is 
noteworthy that his prophecy on the growth of the various branches of the industry was not only 
correct in its volume ratios but the industrial applications which he predicted were actually rated 
last in his extrapolation 
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The Years Ahead 


Dr. Alfred N. Goldsmith 


| t was less difficult in 1929 to look into the future of elec- 
tronic developments than it is in 1954. Presumably, it will be 
even more difficult late this century to foresee the further and 
complex trends of electronic progress. Some reasons for the 
increasing difficulty of prediction in this field are its steady 
and vast expansion, the extraordinary diversity of the de- 
vices utilizing electronic techniques, and the widen.ng per- 
spective of the many and broad possibilities continually 
appearing. He who ventures to predict the amazing elec- 
tronic future must steer a careful middle course between a 
dull and inadequate conservatism and an unbridled flight 
of imagination verging on the field of science fiction. 


The electronic future is definitely assured however, because 
of certain fundamental human characteristics. Man has al- 
ways had an understandable and apparently an irresistible 
urge toward an easier life. Electronics is a basic art capable 
of simplifying man's tasks, reducing the strain of carrying 
them out, and speeding up their accomplishment. 

Then, too, man is an ambitious creature, ridden by curios 
ity, and desirous of extending the scope of his senses in- 
definitely. Man's senses, however, are limited in the distance 
they can cover, their precision, and their speed of perception 
and response. Electronics offers the fundamental means of 
vastly increasing the limited capabilities of human senses 


ELECTRONIC IMPACT 
ON HUMAN LIFE 


Any glimpse into the electronic future requires first a 
brief recapitulation of some presently known methods of 
applying electronics to the advantage of humanity, and 
the benefits which thus result. 

In the field of communications, electronic agencies 
have known extraordinary versatility and scope. Mass 
communication, or broadcasting, whether of sight or 
sound, has become world-wide. Its influence on human 
activities and reactions is incalcuable. More recently, a 
limited sort of mass communication (which might be 
termed “narrowcasting”) has been proposed in various 
forms of transmission for tolls. Such transmissions or 
programs must be paid for by the recipient. Necessarily, 
their reception must be controlled either by coding or by 
the use of restricted channels as in community systems. 


CENTERCASTING 


Up to the present, mass communication has been a 
one-way proposition. That is, in broadcasting the mes- 
sages travel outward to the recipients. But the response 
of the recipients or their reactions must presently be 
gathered by other and fairly primitive recording means. 
In the future there may well be a complementary sys- 
tem whereby the viewing and listening audience also 
becomes instant respondents, conveying their reactions 
or questions to a central point for appropriate analysis 
and action. Such a system might be termed “centercast- 
ing.” It might in time become a powerful instrument of 
developed democracy. 


WORLD-WIDE COMMUNICATIONS 


In addition to mass communication, electronics has 
provided person-to-person communication on a large 
scale, both between fixed points and mobile vehicles. In- 
deed, in the ultimate, there is little reason to doubt that 
substantially the entire population of the world will 
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s 
carry communication means associated with an interna- 
tional network, thus enabling any person anywhere to 
reach any other person at any time. This possibility 
presents both attractive and worrisome possibilities. 


ELECTRONICALLY CONTROLLED MANUFACTURE 


But the scope of electronics extends far beyond com- 
munications. Manufacture, in particular, will draw heav- 
ily upon electronics in the future. Electronic equipment 
and controls will handle much of the routine labor in 
the extraction, fabrication, quality checking, and trans- 
portation of raw materials. The manufactured articles 
may be stored systematically and inventoried accurately 
by electronic means. And it is already clear that the 
routine steps in commerce, such as accounting, billing, 
and collection are capable of electronic handling with 
high speed and accuracy. 


EXPANDING ELECTRONIC SERVICES 


A different but equally significant application of elec- 
tronics is in the services it can render in many different 
branches of science. Practically every part of physics 
and the related areas of applied physics will benefit. 
Precise mechanical measurements and recordings be- 
come possible. Accurate thermal studies on a large scale 
are feasible. In the optical field, as one characteristic ex- 
ample, the computation of complex reflective or refrac- 
tive systems can be carried out by electronic computers 
so rapidly and dependably that hitherto impracticable 
studies become easily realizable. The entire field of 
acoustics from supersonics to zone silencing will draw 
upon electronics. 

Of great human importance will be the utilization of 
electronics in the fields of biology and medicine. Diag- 
nosis and prognosis will draw upon a myriad of measure- 
ments made by electronic devices or dependent upon 
electronic controls and records. Computers, in analyzing 
diagnostic data with thoroughness and clarity, will give 
the practicing physician most valuable tools. Medicine 
van even utilize electronic effects directly as methods of 
treatment. Diathermy, supersonic energy-focusing, elec- 
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tronic volumetric scanning to locate abnormal condi- 
tions, and many other applications can readily be fore- 
seen. The electron microscope has already shown great 
promise. Indeed, one of the difficulties of so powerful a 
tool is the problem of interpreting the pictures which it 
produces. The extraordinarily high magnifications 
yielded by this instrument open a new world in which 
all is strange and unfamiliar. But in the years ahead the 
interpretation of electron microscope pictures will be a 
well-developed art. 


ELECTRONIC UNIVERSE 


Passing from the extremely small to the unimaginably 
large, the entire universe will be studied with increasing 
scope and accuracy through electronic means. Electronic 
lisht amplifiers will not only broadly improve the vision 
of man but, in the field of astromomy, will add to his 
knowledge of far distant galaxies. Already radio tele- 
scopes are adding markedly to our knowledge of stellar 
physics by indicating the existence and nature of cer- 
tain “dark stars,” and conditions existing in the great 
spaces between the stars and galaxies. It will probably 
take centuries to build up wholly acceptable explana- 
tions of the formation, evclution, and present condition 
of the cosmos. But when that task is well advanced, the 
vorkers in that field will owe much to electronics 


ENGINEERING APPLICATIONS 


The utility of electronics in the various fields of engi- 
neering is obvious. Electronic devices enable instant and 
accurate measurement. They permit the storage of vast 
amounts of information. They permit carrying out exact 
and elaborate computations at hitherto impossible 
speeds. Even today’s airplanes are designed and “flown” 
electronically, so to speak, within the designers’ offices. 
Simulated flights are carried out, defects appear and are 
diagnosed, and remedies are devised and tested. In hours 
or days, and at minimum expenditure of effort and 
funds, airplanes and/or guided missiles, existing only in 
data record form, are put through their paces and ac- 
cepted or discarded. 


ELECTRONIC WEAPONS 


Not only in the arts of peace but also in the grim field 
of war electronics plays a master part. Radar, sonar, 
loran, and shoran, radio guidance and control, television, 
infra-red detection and viewing, and a host of electronic 
applications are basic parts of modern military tech- 
niques. Indeed, there has been talk of a “push-button 
war’’—and somewhat indignant rebuttal of its likelihood. 
But it is at least certain that in the years ahead elec- 
tronics will add increasingly to the scope and deadliness 
of the weapons and the effectiveness of the defenses de- 
vised by man. It is to be hoped that this branch of elec- 
tronics, despite its effectiveness, may ultimately play a 
diminished part in the affairs of men. 


ELECTRONIC VISTAS 


Any fairly complete listing of the electronic devices 
and methods for the years ahead would be in the nature 
of an encyclopedia rather than a broad analysis. Ac- 
cordingly, some of the devices and systems to be men- 
tioned below are intended solely as hints of the lines 
progress may take. 


TRANSCEIVERS 


Extremely compact and wholly portable personal 
transceivers will become available. As a minimum, these 
will supply color television and sound, possibly with tri- 
dimensionality included. The wrist-watch forms may be 
intended for one-way operation; slightly larger pocket 
models for two-way systems, with selective calling. 
These, however, may require a highly desirable cut-off 
switch. 


PORTABLE RADAR 


Portable radar equipment will be widely used, with 
automatic guidance attachments indicating, by sound or 
tactile means, the desirable direction of travel of the 
user. These may be employed by the Military Services, 
policemen, watchmen, and blind people. (One may even 
imagine inebriates locating keyholes by radar, the key 
insertion being handled by an appropriate servo motor!) 
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There has been considerable speculation as to forms of 
broadcasting or communication-carrying messages dis- 
cernible by human senses other than sight and sound. 
Such methods are at least abstract possibilities, of pres- 
ently unknown human attractiveness and desirability. 
They include teletactile transmission of solid forms or 
pressures. Such devices would be very helpful to the 
blind. And even persons with normal vision could be 
taught various forms of construction, metal working, 
and model making more readily by devices which, 
through three-dimensional scanning and surface forma- 
tion, display solid objects. 


MOVIES WITH 3-D COLOR-TV 


In an allied field, large-screen three-dimensional color 
television would be an attractive addition to theater 
presentations. In years ahead these will likely be avail- 
able to audiences not requiring such visual aids as polar- 
ized glasses. It may even be possible to replace stereo- 
scopic images by panoramagrams—which show a fully 
solid and different aspect from every viewpoint in the 
auditorium and thus fully simulate the three-dimen- 
sional continuum of a legitimate-theatrical performance. 


TELESENSORY COMMUNICATIONS 


Telolfactory transmissions of odors or perfumes are 
also a possibility. Assuming that any desired odor can be 
simulated by a combination of a smaller number of 
“basic odors,” such transmission might be an interesting 
addition to color pictures of rose gardens—but not of 
subways. 

Telegustatory transmissions, simulating a wide variety 
of tastes may also be developed through the discovery 
of a limited number of basic taste stimuli. 

Telethermal transmissions, giving a sense of the tem- 
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perature of a viewed object, may be simulated by con- 
trol of radiant heat from a local source. Thus, a burning 
building or a forest fire would be given added realism 
through telethermal reception. 

However, sight and sound remain the fundamental 
channels of human communication; the remaining types 
of transmission mentioned above will be of distinctly 
secondary importance and probably used only for spe- 
cial purposes. Indeed, unless men become more dis- 
criminating and demanding in their communication re- 
quirements, such methods may be left in abeyance for 
decades or even centures. 

Electronics can create as complete a simulation of the 
physical surroundings and aspects at the pick-up point 
as may be specified. Only desirability and economic limi- 
tations will control the use of these methods. In other 
words, electronics has the amazing capability of broadly 
providing “telesensory communication,” and _ almost 
without restriction. 


THE ELECTRONIC ROBOT 


An overall view of the complexity of the human brain 
is rather discouraging to the electronic researcher. It in- 
cludes about 100 billion cells, each of unknown com- 
plexity, and widely interconnected by a myriad of trunk 
lines and plexi. Practicable vacuum-tube constructs 
might include 1,000 or perhaps even 10,000 tubes. Tran- 
sistorized assemblies might include 10 or 100 times as 
many elements. Yet the brain, utilizing molecular relays 
is a million times more elaborate in its structure. 
Further, its individual “relays” are so delicately poised 
that one might say that they are responsive to thought 
itself. 

It should not be inferred, nevertheless, that the mod- 
ern electronic computer, despite its small-scale sim- 
plicity as compared to the brain, is free from some of the 
behavior patterns of human beings. A cold computer, 
when first turned on, requires time to reach a stable 
thermal and electrical condition. In the interim, its be- 
havior is hesitant or erratic. In crude analogy, one might 
say that heat has a function in the post-dormant com- 
puter analogous to hot coffee for human beings! 

Everyone is acquainted with the distressing mental 
weakness known as a “fixed idea.” Such an idea, no 
matter how frequently it is suppressed, recurs in “circu- 
lar” fashion in the mind of the victim. There is here a 
process broadly reminiscent of the circulation of an im- 
pulse around an electrical network, with somewhat 
greater amplification than is desirable. In the human 
analogue, the idea may become too strong, and com- 
pletely and uncontrollably dominate its victim. In the 
electronic analogue, the amplification may become so 
excessive that the entire system breaks into steady and 
uncontrolled oscillation. 

The human patient may be cured by shock treatment 
or by the severing of nerve trunks (the operation being 
known as prefrontal lobotomy). The electronic patient 
may be cured by judiciously applied potentials or pulses, 
or alternatively by the opening of critical connection 
channels. While these analogies should not be pressed 
far, they do indicate significant resemblances. 


MICRONIZATION 
Several goals must be achieved in the years ahead be- 


fore an adequate electronic robot can be constructed. 
In the first place, it is clear that the “mammoth tran- 
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sistor’ is far too large and bulky for inclusion in any 
manageable robot having a large number of highly dif- 
ferentiated functions. Super-miniaturization will be re- 
quired. Indeed, what will be needed is “micronization.” 

The controllable on-off relay required for an effective 
electronic robot must be far smaller in proportion to a 
transistor than that device is in relation to a vacuum 
tube. Another difficult requirement of such relays is a 
super-sensitivity. In the case of the brain of man, the 
sensitivity is down perhaps to the level of thought con- 
trol of physical action. But in any case, at present, the 
engineer cannot do better than to replace the mobile 
armature of an electromechanical relay by the controlled 
motion of electrons in tubes, or of electrons or holes in 
transistors. What is needed is the controlled shifting of 
a chemical radical in large organic and labile molecules. 
That is, a portion of a complex molecule must be shifted 
one way or the other, with corresponding electrical 
changes in the environment, as the result of excitation 
Science in 1954 barely recognizes the existence of the 
problem and the method used by the Creator to solve 
it. The remote future may see man partially duplicating 
some of these super-sensitive and controllable molecular 
structures. 

Another necessary element for the construction of an 
adequate electronic robot is a highly-excitable electro- 
mechanical transducer. In human beings, the nerve 
pulses carried from the brain stimulate peculiar molec- 
ular aggregates in the muscles causing constrictions 
and relaxations. Indeed, the muscles may be regarded 
as living organic servo-mechanisms. Analogous struc- 
tures will be needed to respond readily to the minute 
electrical changes in the basic relay elements of the 
electronic robot. Whether magnetostriction vastly elabo- 
rated and enhanced will be adequate for this purpose 
cannot be foretold. 

It may be judged from the foregoing that electro- 
chemical processes, which are an extension of electronic 
techniques, will play an increasing part in technology. 
At least such possibilities enable the imaginative scien- 
tist to envisage the possibility of quite capable electronic 
robots. 

Under what circumstances will robots really become 
feasible and desirable? The electronic robot—or “elec- 

(Continued on page 152) 


Front and back views of the Founder's Award Medal (top) 
and Medal of Honor (below) from the Institute of Radio Engineers. 
Dr. Alfred N. Goldsmith is only scientist to have been awarded both 
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Fig. 1: Relay, uncased, occupies less than 0.4 cu. in. Operating time is adjustable from 50 to 300 |isec 


Development of this impulse type polarized relay 
hinged on the design of a simple armature capable 
of high speed, bounce-free operation at 5,000 CPS 


N recent years there has been an 

ever increasing need for a high 
speed relay either to work in con- 
junction with vacuum tubes or to 
replace them. GE was confronted re- 
cently with just such a problem. A 
production equipment required a 
relay which would operate in sub- 
stantially less than one millisecond 
and still provide good reliability and 
life. As the particular application 
could not be met by presently avail- 
able devices, it was decided to meet 
the existing need and provide for 
other applications by the develop- 
ment of a high speed relay. Since 
one millisecond relays were com- 
mercially available, to make a nota- 
ble improvement the design goal, for 
speed of operation, was set at 100 
usec. 

In designing the relay, early em- 
phasis was placed upon high speed 
operation and small size, with little 
or no attention to the practical prob- 
lems common to relays. Once speed 
had been achieved these problems 
were overcome with little difficulty 
with the exception of contact bounce 
which required extensive effort. 

The development resulted in an 
impulse type polarized relay having 
an operating time adjustable in the 
range 50 to 300 usec. The complete 
relay, uncased, (see Fig. 1) occupies 
less than 0.4 cu. in. and operates on 
less than 50 x 10-° watt-seconds of 
energy. After considerable effort the 
contacts are essentially bounce free. 
Life tests indicate a life of more than 
20 million switching operations at 
300 vde and 5 ma. Higher speeds 
and contact ratings are anticipated. 

Having set a goal of 100 usec. op- 
erating time based upon what was 
needed rather than on what could be 
obtained, it was necessary to make 
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By A. F, BISCHOFF 
General Engineering Lab. 
General Electric Co. 
Schenectady, N.Y. 


some calculations to determine if 
there were any practical limitations 
to the attainment of this goal. 

Magnetic Speed. The magnetic lag 
of the iron delays the flux build-up 
in the magnetic circuit and hence 
the effect of the driving impulse is 
also delayed. Flux is built up in the 
pole pieces in accordance with the 
following expression: 


t: ' 2m RB, 
ime, p H (10)? 


where R is the radius of the pole, 
B. is the saturation magnetization in 
gauss, p is the resistivity of the 
magnetic path in ohm-cm., and H is 
the applied field in oersteds. Insert- 


Desioning 


ing typical values in the above for- 
mula, the time required for flux 
build-up in the iron is 20 usec. 

Armature Transit Time. The time 
required for the armature to trav- 
erse the gap between the pole pieces 
was calculated to be equal to: 


t = 10 dl 
\ BB, 


(approx) 


where t is time in seconds, d the dis- 
tance traveled, 1 is the length of the 
armature, B the flux density in the 
poles, and B, the flux density in the 
armature. Assuming a relay config- 
uration as shown in Fig. 2, and an 
armature 0.1 in. long, half of the 
mass of which is moved through a 
contact gap of 0.002 in. by a flux 
density of 15,000 gauss and substi- 
tuting these values in the above 
equation the armature transit time 
is approximately 34 usecs. 

Current Build-Up in the Coil. 
Assuming a relay coil inductance of 
50 millihenries in a critically damped 
circuit, the time necessary for the 
coil current to build up to 70% of its 
crest value was calculated to be 9.5 
usec. 

Feasibility. Even if these delays 
are sequential, which is not the case, 
the total delay is still less than 65 
usec. This makes an operating time 
of 100 usec theoretically feasible. It 
will be shown later that some of 
the parameters assumed to obtain 
these figures have been bettered and 
that faster operating times are pos- 


sible. 


Eye to Future 


The first relay was made to coin- 
cide as closely as possible with the 
parameters assumed in the speed 
calculations. In addition it was of a 
physical configuration, size, shape 
and weight, compatible with logical 
future demands of the relay. 

First Relay. This relay illustrated 


Fig. 2: (1) Relay 1—too stiff for 5000 CPS operation. Fig. 3: (r) Pivoted armature reacted in 500 |isec 
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Fig. 2, was made less than 1 in. sq. 
e main structure of the relay was 
U shaped Alnico magnet. A soft 
nm, high resistivity armature of 
(02 in. stock was securely fastened 
the supporting piece so that it 
ed as a cantilever beam. It was 
cessary for the armature element 
bend in order to make contact. 
e Alnico magnet causes magneti- 
tion differentially with respect to 

moving armature, providing a 
larizing force, so that the arma- 
re stays where it is thrown with- 
t being held by the activating coil. 
iis feature greatly reduces energy 
nsumption and makes possible the 


STEEL BALL 
ARMATURE 
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NICO V Ld 1f es | 
MAGNET ‘ie oe ]  —Laminateo 
Si | | MONIMAX 
pe | oe IRON 


Fig. 4: Ball armature adjustment was critical 


e of high peak currents without 
‘cessive heating of the activating 
il. 
The armature of this relay had an 
tivation time of approximately 900 
‘cs. It was determined that the 
eed limitation was due to not ob- 
ning saturation flux in the arma- 
‘e during the driving transient. 
‘amination of the magnetic circuit 
owed that the transient flux did 
t have an adequate magnetic path 
e to the inclusion of the low per- 
‘ability Alnico in the transient 
x path. Dynamic tests indicated 
it the armature had a natural me- 
inical resonance in the vicinity of 
) cps. Since operation at greater 
in 5000 cps. was anticipated, it 
s evident that an armature with 
satisfactory natural resonant fre- 
sncy would be so stiff that it could 
t be deflected with the forces 
ilable. The cantilever armature 
struction was therefore aban- 
1ed. 
second Relay. The second relay, 
wn in Fig. 3, was designed to 
‘reome the two major difficulties 
ountered in the relay of Fig. 2. 
complete soft iron path, broken 
y for the contact gap, was fur- 
hed for the transient flux. To 


High Speed Relay 
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avoid the effects of the mechanical 
resonance, the armature was pivoted. 

With a supply voltage of 24 v, op- 
erating time for this relay was ap- 
proximately 500 usec. Tests indicated 
that a stronger transient flux was 
required to improve the operating 
time. Mechanically, this was difficult 
to obtain because of the small size, 
less than °¢ in. of the transient flux 
iron. The basic idea, however, was 
considered successful. Criticalness 
of the armature pivot indicated that 
there was considerable frictional 
loss at this point and it was decided 
that a better method of holding the 
armature should be found. 

Third Relay. To provide more 
space for the activating coils, Relay 
3 (see Fig. 4) interchanged the posi- 
tions of the Alnico magnet and the 
soft iron. Doubt as to the adequacy 
of the polarizing force holding the 
armature was dispelled when it was 
found that the holding force was 
approximately 3000 times the mass 
of the armature. In accordance with 
theory and contrary to experience, 
the transient flux iron path was 
made of 0.004 in. laminations of 
Monimax iron cemented together. 


Ball Armature 


In a search for a better armature, 
calculations showed that the ideal 
armature should have a minimum 
length to thickness ratio. The physi- 
cal shape that best met this require- 
ment was a ball, hence a ball arma- 
ture was tried. It was decided to try 
holding the ball in place only by 
magnetic forces. Since the holding 
force was large and the force field 
was so shaped as to keep the ball 
in the desired position, no difficulty 
was encountered with the ball stray- 
ing from the desired location. Using 
the ball armature and convex pole 
faces, armature bounce time was 
longer than armature transfer time. 
A study of the bounce problem re- 
sulted in hollow grinding the pole 
pieces to fit the contour of the ball 
armature. This afforded a cushion- 
ing layer of air between the ball 
and the pole piece which quite 
effectively dissipated the energy of 
the transfer. Whereas the ball was 
originally considered ideal from the 
standpoint of minimizing the impor- 
tance of mechanical adjustments, 
the necessity of aligning the concave 
pole pieces with the ball curvature 


to get proper ball seating, made 
mechanical adjustment of the relay 
critical. 

Using a supply voltage of 24 v, 
this relay showed a switching time 
of 175 usecs and a bounce time of 225 
usecs. With concave pole pieces and 
proper adjustment, bounce was 
eliminated. 

A very thin piece of soft iron sheet 
was substituted for the ball arma- 
ture. This very simple armature op- 
erated so successfully that it ap- 
peared that a solution to the bounce 
problem could be obtained with the 
expenditure of much less time and 
effort than for the ball armature. 
Since time was of the essence, it was 
decided to place development em- 
phasis on the thin sheet armature 

Fourth Relay. Being quite confi- 
dent that the fundamental design 
necessary to give the desired per- 
formance was established by Relay 
3, considerable thought was given to 


Fig. 5: Armature of Relay 4 is thin iron sheet 


Fig. 6: Operating time and voltage for Relay 4 
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High-Speed Relay (Continued ) 
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Fig. 7: (1) Commutator action assures maximum relay speed. Fig. 8: (r) Thyratron activating circuit 


characteristics, other than speed, 
that are essential to a relay. Fig. 5 
shows the resultant relay. 

In general, the configuration is 
similar to Relay 3 except for sev- 
eral practical features. Since no ap- 
parent gain in speed was obtained 
from the use of the laminated iron 
structure, solid Nicaloi was used for 
the transient flux path. The pole 
pieces were made adjustable by 
making them of soft iron studs which 
could be screwed through a threaded 
nylon bushing. This bushing afforded 
the necessary contact insulation. A 
tendency for the armature to move 
about on the top of the Alnico mag- 
net was curbed by the use of a 
slotted brass cup which was ce- 
mented to the top of the magnet. To 
provide for lower contact resistance 
and longer life, the pole pieces and 
armature were silver plated. 

Fig. 6 shows the relationship be- 
tween operating time and supply 
voltage for this relay. Three curves 
are shown for a contact spacing of 
0.002 in. and one for a spacing of 
approximately 0.0005 in. No contact 
bounce or contact arcing was en- 
countered within the range of the 
curves. It should be recognized that 
the data for these curves was taken 
under laboratory conditions and 
with optimum adjustment of param- 
eters. 


Leakage Flux 


Curve #1 of Fig. 6 was made with 
only one 1000-turn driving coil 
mounted on the Nicaloi frame while 
Curve #2 was made with two coils. 
The fact that the relay is voltage 
limited and shows no magnetic 
saturation over the range explored 
is indicated by the almost exact two- 
to-one relationship between the two 
curves. The presence of a large 
amount of leakage flux in the design 
is exemplified by Curve #3 which 
was made by placing the two driv- 
ing coils directly on the pole pieces 
and close to the contact gap. Data 
for Curve #4 was prompted by engi- 
neering curiosity to see just how 
fast a switching time could be ob- 


tained by decreasing the contact gap 
in the relay used to obtain Curve 
#3. It was impractical because of the 
composite armature used, to meas- 
ure the contact gap but it was esti- 
mated to be 0.0005 in. or less. With 
the smallest usable air gap, switch- 
ing time was 5 usecs. with a plus and 
minus 2 usecs. time jitter. 

Because of the requirements of 
the immediate application of the re- 
lay, the contacts have been designed 
to handle only 3 ma. at 300 v. Since 
a higher current rating would ma- 
terially increase the usefulness of 
the relay, a project is now under 
way to improve the contact sur- 
faces. Although the theoretical max- 
imum operating rate of the relay is 
in excess of 10,000 operations per 
second, the practical requirement of 
post-transfer holding force, limits 
the maximum operating speed to 
6500 per second in the present de- 
sign. 

Production Relay. The customer’s 
specification required a four pole 
double-throw relay with an op- 
erating time of one usec. or less 
when operated from an energizing 
source of 24 vde and capable of 
switching 3 ma. at 300 vde for at 
least 15 million operations. The pro- 
duction units were built similar to 
Relay 4 but since maximum speed 
of operation was not required sev- 
eral simplifications were incorpo- 
rated. 

As shown in Fig. 1, four complete 
units were mounted in a standard 
relay can, 1 54, in. x 1% in. x 2 in. 
high, with plug in base using 14 pins. 
Two of the pins were used for the 
four relay coils connected in parallel 
and the other twelve pins for the 
four poles and eight contacts. The 
can was hermetically sealed and 
filled with dry nitrogen at one at- 
mosphere pressure. 


Damping 


The inductance of the four coils in 
parallel was 0.018 h. at 1000 cps. 
and the resistance was 15 ohms. 
When driving the relay with a com- 
mutator from 24 vde, it was found 


that 4 ufds. and 100 ohms in serie 
with the four relay coils in parallel 
give a differentiated driving puls« 
with practically no overshoot. The 
damping thus obtained was approxi- 
mately critical and gave adequat 
drive from a source of 17 v. Thi 
duration of the exponential driv: 
pulse was approximately 2 millisec 
onds. 

In a polarized relay, pick-up an 
drop-out times are equal. The nomi 
nal operating time for this relay wit! 
a contact gap of 0.002 in., was 25\ 
usec. With a supply voltage of 100 
this relay will operate in approxi 
mately 100 usec. 


Contact Bounce Problem 


It would be unjust to belittle th: 
armature bounce problem as ap- 
proximately one half of the tota 
development effort was devoted t 
this problem. A mathematica 
analysis was made to determine th: 
ideal armature, hence the desirabl 
physical constants of the armatur 
were known. To transform these 
physical constants into a piece o! 
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Fig. 9: High peak currents from flip-flop circuit 
mechanical hardware was a real 
challenge to the ingenuity. 
Armature bounce in the relay i: 
effected by several parameters 
driving pulse shape, amplitude and 
duration; pole piece shape; contact 
spacing; transfer time; and arma 
ture shape, composition, and config- 
uration. It is obvious that in orde 
to obtain fast switching time that th: 
velocity of the armature during it: 
travel, and hence its terminal ve 
locity, must be high. Since the store: 
energy in the armature is propor- 
tional to the square of the termina 
velocity, fast switching speeds ar 
not conducive to low stored energy 


Holding Fore: 


This stored energy is the cause 0 
contact bounce and its effects mus 
be overcome. Two methods of at- 
tack were used. The electrical cir- 
cuit was tailored to provide high 
holding force when the armature 

(Continued on page 134) 
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Page from an Engineer's Notebook 


No. 28 — Squashed RF Coils Save Space 


By I. GOTTLIEB, Calif. Reg. Electrical Engineer 


pROGRESS in development of a 

mass produced radio frequency 
vice was bottle-necked by a not 
1common conflict between elec- 
onic design and mechanical layout 
oups, The latter fourd it necessary 
» modify the previously accepted 
rangement of components on the 
1assis. In particular, this imposed a 
exing problem with regard to 
lacement of an RF coil. These coils, 
vyhich had been purchased in great 
uantity, would no longer fit into 
he intended mounting space. Frus- 


tration permeated the engineering 


ynference until one member of the 
roup, motivated more by a desire to 
nject humor, than by serious inten- 


tion, remarked how fine everything 


vould be if only the coils could be 
quashed. Contrary to his expecta- 


tion, the light-hearted suggestion 
provoked a determined investigation 
to examine the effect upon electrical 


haracteristics produced by distort- 
ng the shape of the coil. 


Form distortion 


The coils had been wound to reso- 
ite at 2.2 mc with a 100 uufd. ca- 
icitor. They consisted of fifty turns 
#32 E. wire closely wound on a 
ax impregnated laminated paper 
rm having an outside diameter of 
in. In order to comply with the 
‘W space requirements, the circular 
rm had to be distorted into an ap- 
oximate rectangular shape _ in 
hich the ratio of long to short side 
as no less than two. 
It was found that the “Q” of the 
ductor had been degraded only by 
out 10%, this being primarily the 
sult of decreased inductance. Be- 
use of loading by inevitable cir- 
\it losses, the percentage reduction 
“Q” was even less when the coil 
is connected in its circuit than that 
dicated by the “Q” Meter. A brass 
indrel and the application of heat 
promote flexibility made it a sim- 
e matter to change the shape of the 
ils, 
Although the problem at hand was 
ved, it was decided to investigate 
rther the effect of squashing the 
m. The results of these experi- 
nts are depicted graphically in 
g. (1). Note that when the coil has 
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been completely flattened (Corre- 
sponding to a ratio of b/a = 11) its 
Q is about one half the value for the 
circular shape. Of course, the reso- 
nating capacitor must be increased 
in value to compensate for the di- 
minished inductance, Another effect 
of distorting the original cylindrical 
shape is a slight increase in the ef- 
fective distributed capacitance of the 
coil. 


Conclusion 


For ratios of b/a greater than 
about three to one, it is probable 
that a conventional coil wound on a 


smaller circular form would begin to 
compete as an alternative to squash- 
ing. That is, if a coil is physically too 
large, a smaller version of it may be 
made by winding finer wire on a 
smaller form. The “Q” will then be 
lower than that of the larger coil. In 
some cases the squashed coil will 
show a higher figure of merit. This 
will depend upon the ratio b/a to- 
gether with the economic, technical, 
and mechanical factors involved. In 
any event, the conventional cylin- 
drical shape need not be used if 
space considerations dictate a more 
favorable geometric configuration 


Fig. 1: Electrical behavior resulting from distortion of coll shape 


220 


200 


180 3.6 

160 3.2 
© w 
va w” 
2 140 7, 2.8“ 
= | | | }6 F wo 

} | a m= 1 
° | 50 T. OF 32 E CLOSELY SPACED ON ul 
= 308 FORM HAVING CIRCULAR CROSS- ff, 4 O 
J SECTION PRIOR TO DISTORTION INTO §~" = 
“ NEAR-RECTANGULAR SHAPE OF a 
4 ‘ | VARYING RATIO, bTOG_ , be 
100 » +7 ORIGINAL 0.0. WAS Ye 20s 
js ys | WINDING LENGTH =: ¥ 

: Of | z 
o ‘en Be og a Cr ca a ae = 
T oO 
za 
uJ 
—_ 
o 
lJ 
x 
wW 


0 2 3 6 


CIRCULAR SHAPE AT B : 


-E-TECH & ELECTRONIC INDUSTRIES * October 1954 


12 RATI , 
00 q 


87 


a 


CUES tor BROADCASTERS 


Practical ways of improving station operation and efficienc 


Calculating Line Costs Quickly 


GENE RIDER, Chief Engineer, 
WQAM, Miami, Fla. 


N budget conscious medium op- 

erations, people like to know how 
much remote loops are going to cost 
before the lines are ordered. It is 
simple to lay out a large scale map 
(showing streets) of your metropol- 
itan area with concentric circles 
spaced in quarter miles with the 
control room at the center, and 
number them off at each line. 

From your telephone company 
rate letter, figure out the cost to 
each quarter mile zone, both equal- 
ized and non-equalized, permanent, 
and minimum billing, including in- 
stallation and equalization costs. 
Type it up and attach to the circled 
map, turn it over to sales and use 
the time you would spend getting 
quotes on lines to better purpose! 


Tape Recorder Modification 


W. E. BRADFORD, KSST, 
Sulphur Springs, Texas 


i‘ HE small Eicor tape recorder is 
very useful in the broadcast field. 
Unfortunately many broadcasters 
have found that material shows 
poor high frequency response when 
played back on the larger, “profes- 
sional” machines, This lack of high 
frequency response is the result of 
design characteristics of many of 
the smaller recorders. Most small 
units compensate for gap size and 
tape characteristics in both the re- 
cording and playback characteristics 
of the machine. Most “professional” 
models do all high frequency com- 
pensation while recording and keep 
the high frequency response of the 
playback channel comparatively flat. 

A simple modification of the Eicor 
makes it very adaptable to play- 
back on professional studio equip- 
ment. The Eicor uses a RC network, 


Tape recorder high frequency modification 
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$$$ FOR YOUR IDEAS 


Readers are invited to contribute their 
own suggestions which should be short 
and include photographs or rough 
sketches. Typewritten, double-spaced 
text is requested. Our usual rates will 
be paid for material used. 


R-14 and C-17 in series with the 
recording head to give a_ small 
amount of high frequency pre- 
emphasis. This consists of an 820 
ohm resistor and a .05 MFD con- 
denser. Replace the .05 condenser 
with a series LC network resonated 
at about 7000 to 8000 cycles per 
second. An ordinary 2.5 millihenry 
RF choke in series with a .25 con- 
denser will hit close enough for 
practical purposes, This simple 
modification requires only a few 
minutes and provides within +5 
DB between 50 and 6000 cycles 
when played back on a Presto 
PT-900. Although this modification 
gives excessive high frequency re- 
sponse when played back on the 
Eicor it does not seem to be objec- 
tionable and merely contributes to 
the crispness and cleanness of the 
recorded material. 


Constant Resistance Meter Circuit 

A. C. HUDSON, Microwave Section, 
National Research Council, 

Ottawa, Canada 

M is an ampmeter and § is a 

shunt which can be switched across 


R —EQUAL TO METER RESISTANCE 


Circuit providing constant meter resistance 


the meter to provide a second cur- 
rent range. The circuit shown may 
be used when it is important that 
the resistance of the current meas- 
uring circuit be unchanged as the 
meter range switch is operated. R 
is equal to the meter resistance, and 
a single-pole, double-throw switch 
connects the shunt across R when 
not in use across the meter. By in- 
spection it may be seen that the re- 
sistance from A to B will not change 
as the switch is operated. 


Checking Distortion Analyzers 


T. A. PREWITT, Test Equipment 
Engineer, Delco Radio Div., 
Kokomo, In 


ISTORTION analyzers such 
the Hewlett-Packard 330 
may easily be checked for accurac 
by the application of a test sign 
which contains an accurately knov 
percentage of distortion. Such 
signal may be produced by mixir 
the outputs of two audio-frequen 
oscillators in the resistance netwo1 
shown in the figure. Oscillator 
which is set to the desired test fre 
quency, must have good wavefor 
if measurements of very low disto 
tion percentages are desired. 
Oscillator 2 is tuned to approx 
mately 2-1/2 times the frequency, 
of the test signal to simulate second 
and third-harmonic distortio: 
Avoid settings which are near 
exact multiples of the test fre 
quency as these produce undesi! 
able beats. When voltage E, is set 
at 10 volts, the percentage of ha 
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Test set-up for checking distortion analyzers 


monic distortion in the output of tl 

network will be the same as tl 

voltage indicated on a_voltmet 

connected across E,, (i.e., 6 volts-6 

distortion). The required resisto! 
values may be obtained by using 
series or parallel combinations ©! 
standard values. 


Equipment Trouble Lights 


F. H. FRANTZ, SR., 610 College 
Drive, Starkville, Mi 


EON iights provide excellet 

monitors for voltages in exce:s 
of seventy volts (AC or DC). T! 
NE, neon bulb has pigtail leads a1 
can be soldered into the circuit. T! 
NE.,, has a bayonet base. A resist: 
of one meg or more should be wire 
in series with the lamp and tl 
voltage source being monitore 
With a neon lamp across all D 
supply leads, stage failure due 
loss of B supply is immediately i: 
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ated by the extinguished neon 
np or lamps. A neon lamp placed 
ar an RF circuit will glow if suf- 
ient excitation is present. 

Judicious placement of trouble 
hts will save trouble shooting 
ne, and enable the engineer to 
ike his equipment operational in 

least time possible. 


eld Strength Meter Support 


IN V. R. DRENNER, Engineer, 
KGGF, Coffeyville, Kansas 


7 GGF utilizes a broomstick, a 

screw-in ferrule, and a piece of 
ywood as a support for the in- 
ument. Here in Kansas—where 

wind blows—this simple one- 
»ged “tripod” gives that little bit 
extra stability, and supports the 
ar for rotation. An adjunct for 
sht-time readings is a “headlight” 
one of those gadgets in which the 
ht is worn on a strap around the 
ad, and the batteries carried in a 
n fastened to a belt. The light can 
focused on the meter and the 
nds thus left free. 


Wireless ‘‘Third Line’’ 


IHN F. CLEARY, WFBL, 
Syracuse, N. Y. 


77 FBL utilizes remote broadcast 
\ ' equipment to transmit program 
om studio to transmitter to elimi- 
ite excessive lost air time, and 
nbarrassment, in case both pro- 
im lines should fail at the same 
ie. At the studio program is 
tched to a 15 watt, 153.35 mega- 
cle Link fm transmitter feeding 
high gain beam; a receiving high 
in beam located at the transmit- 
feeds the companion receiver 
ich is patched to the speech in- 
t equipment. 


emote Cue System 


HARLES K. CHRISMON, Chief 
Engineer, WFLO, Farmville, Va. 


\" HIS remote cue system permits 
the remote operator to call in 
any time even though he is re- 
iving a cue feed at the same time, 
d on the same line. The advan- 
Ses are obvious and many. The 
note point is not isolated at any 
le prior to the air show since the 
erator may call in last minute 
inges or other information with- 
the necessity of operating two 
’s to the remote point. 
The heart of the system is a 
lanced bridge with the remote 
across one branch. Cue is fed 
two points, with the listening 
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Bridged inputs for multiple tape recorder input eliminates rotary switches 


amplifier taken from the opposite 
side. With the line connected and 
the bridge balanced the cue _ is 
therefore not heard at the speaker. 
Cue voltage developed across R4 is 
fed to the remote line. When the 
operator calls in, the voltage devel- 
oped across R4 is out of balance 
with the input terminals of the lis- 
tening amplifier and he is heard at 
the speaker. A linear wirewound 
potentiometer is used at R4 for 
balance under varying line condi- 
tions. 


Multiple Tape Recorder Input 


DONALD M. WHEATLEY, Chief 
Engineer, WJOY, Burlington, Vt. 


T was found, at WJOY, that a 
variety of different inputs was 
needed to feed our two tape re- 
corders. Rotary switches with each 
input lead matched and _ padded 


were not very satisfactory as feed 
on one position would be picked up 
on the tape as the switch passed 
through that position; also mis- 
matches occurred when some other 
input was fed into the jack strip 
where the inputs appeared. There- 
fore we tried its circuit shown. 

As we have two tapes we used 
two switches (Mallory type 2164 
button) and paralleled the bridged 
inputs. The 10K pot was put in to 
help balance some unbalanced con- 
ditions we had run across. 


Remote Record Start Device 


JAMES S. NEWLAND, WLOU, 
Louisville, Ky. 


T WLOU we needed a remote 
start device for our PT-6 Mag- 
necorder, To keep 110 v. ac off the 
remote start line a selenium bridge 
(Continued on page 100) 


Remote operator can call in cn some line while receiving cue with new cue system 
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Designing Scale Model Airerait 


Accurate predictions of antenna performance de- 
pend on precise duplication of the physical con- 
tours and electrical characteristics of the aircraft 


Fig. 6: 7-ft. long 1/12 scale model of Doug'as 
RB66 has flame sprayed copper surface and 
weighs 33.5 Ibs. Fabrication time 6 weeks 


By ROBERT F. BLAINE 
Creative Engineering Corp. 
10816 Burbank Blvd. 

V. Hollywood, Calif. 


Part One of this article, pub- 
lished in the Sept. 1954 issue of 
TELE-TECH & ELECTRONIC IN- 
DUSTRIES discussed basic model 
problems, equipment required and 
types of models generally used. 


Most generally used model con- 
struction is the hollowed out wood 
model with any of several metal 
surfaces applied. Certain medium 
hard woods of fine even grain and 
no pitch content are excellent to 
work, dimensionally stable, and 
strong to withstand all reasonable 
handling. Some selected domestic 
basswoods are particularly good. 
For medium thin wings and empen- 
nage surfaces, or for helicopter 
blades and missile fins, lamination 
of the wood is recommended for 
strength and stability. Very thin 
elements are frequently shaped 
from aluminum or brass. Solid 
metal elements of course, add ap- 
preciably to time and cost. 

Wood models are usually con- 
structed of “half shell” fuselages to 
facilitate hollowing out. (See Fig. 7) 
Occasionally ribs and spars covered 
with thin aircraft plywood form 
large wing and tail surfaces to 
speed construction and keep weight 
down. 


Metallizing Wood 
A recently developed process re- 


quiring a regular commercial metal- 
lizing gun makes possible the very 
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satisfactory bonding of a sprayed-on 
coating of metal directly to the 
wood. (Fig. 6) It has been found 
that the regular operators of these 
guns, expert though they may be at 
building up worn shafts, thickening 
eroded tank walls, and other non- 
electronic uses for the metallizing 
gun, do not have the skill required 
for the delicate job of applying a 
well bonded, reasonably constant, 
thin coat of metal on wood. A highly 
specialized technique is required 
because this metal “envelope” on 
the mode] is a very critical factor in 
obtaining good pattern measure- 
ment. 

The relatively low melting tem- 
perature of zinc makes it excellent 
for a first coat with copper as a 
second and final coat. When care- 
fully applied, the zinc does not even 
slightly burn good wood, but will 
bond extremely well. Then as the 
hotter copper is added over the zinc, 
the latter dissipates the heat, and 
even a substantial layer of copper, 
if skillfully applied, bonds very well 
to the zinc without undue heating 
or any tendency to blister or sepa- 
ate from the wood. 


Flame Spray 


If a model skillfully metallized by 
a trained operator should later need 
rework and have its skin removed, 
it is not surprising to find the bond 
so good as to practically defy one 
to peel the metal clean from the 
wood. This finish, sometimes called 


“flame spray” may be applied i 
thickness from about .010” to .020 
or greater, a total of the two metals 

As prepared for metal spraying 
the surface of the wood should no 
be too smooth. A medium grit abra 
sive properly used in finishing th 
wood, helps make the metal bon 
excellent, and allows soldering wit! 
little if any separating or “blister 
ing.” Best soldering technique re 
quires medium to low temperatur 
solder and quick, clean solderin 
“touches” to avoid unnecessary hea 
concentration. 


Surface Protection 


It was found in Lockheed’s an 
tenna laboratory that a light bu 
complete spray coat of a plastic sur 
face protector such as_ Krylon 
acrylic spray, if applied immedi 
ately after copper is sprayed, wil! 
protect the virgin copper from rapid 
oxidation during early handling as 
the model antennas are installed. 

There appears to be room fo 
testing to determine the effect on 
patterns which might result fron 
varying areas of oxidation or corro 
sion over the model’s surface in 
view of the fact that conductivit) 
is a major factor in obtaining accu 
rate measurements, especially at 
higher frequencies where current 
act closer to the surface. 


Surface Conductivity 


Perhaps the most  outstandin 
trouble encountered on metallize 


Fig. 7: (I) Lockheed 1049 to 1/7 scale with access sections open. Fig. 8: (r) Isolated tail cap 


on 


lor Antenna Analysis 


Part Two 
of Two Parts 


Fig. 9: (1) Method of providing access to hollow interior. Silver plated beryllium copper strip provides leak-free contact between shell sections. 
Fig. 10: (r) Douglas Aircraft's antenna range has elevated structure to minimize ground reflections. Nose section shown is movable along track 


rr flame-sprayed models is _ the 
tendency for the surface to exhibit 
different conductivity characterist- 
ics when checked between different 
ets of equidistant points over the 
urface of the model. Such differ- 
‘nce in conductivity can cause cur- 
ent concentrations and dispersions 
vhich, depending on their magni- 
ide, can cause noticeable inaccu- 
acies in patterns. 
In model measurements one gen- 
rally considers that the surface of 
ie aircraft is a continuous homo- 
eneous surface except where ob- 
ious discontinuities exist such as 
heel doors, windows, hatches, etc. 
This assumption is satisfied as far 
s model studies are concerned as 
ng as one is dealing with frequen- 
ies the wavelengths of which are 
ery small compared to the model 
imensions. This provides that skin 
urrents flow a relatively short 
istance. 
When making radiation patterns 
om antennas at points where the 
ireraft structure dimension is a 
ortion of a wave length, it becomes 
nportant that the surface conduc- 
vity be uniform so that skin cur- 
‘nts will take their natural path 
nd not be shifted by non-uniform 
cin conductivity. This problem be- 
mes particularly important when 
e aircraft structure becomes 
sonant, 
Tests are in progress through co- 
perative efforts between C.E.A. 


and the Lockheed antenna group, in 
which it is hoped to find improved 
consistency of conductivity by com- 
paring patterns from a standard an- 
tenna and vehicle on which are 
mounted specially surface-treated 
“variables” in the form of trans- 
verse panels. 

Because patterns showing the ra- 
diation, reflection, and_ shielding 
(shadow) effects in the high fre- 
quency ranges generally used in 
scale model pattern measurement 
are essentially functions of the 
shape and nature of the metal sur- 
faces of the models, this matter of 
surface treatment is of great im- 
portance. “Skin effect” enters the 
problem at the higher frequencies 
because the depth of penetration of 
surface currents decreases while 
the smoothness of the surface, rela- 
tive to the wavelength, decreases. 
Surface smoothness affects the total 
energy loss caused by heating, and 
it determines the nature of reflec- 
tions. 

From the foregoing, it follows that 
solid metal sheet or foil with con- 
stant conductivity characteristics 
should make a superior surface for 
scale models in antenna studies. 
Such surfaces are occasionally spe- 
cified. One reason they are not 
more widely used is that the cost of 
a foil-covered or electroplated 
model may be as much as doubled, 
tripled—or more—because of the 
additional skilled labor involved in 
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applying sheet or foil to complex 
surfaces, and because the cost of 
electroplating complex surfaces is 
far greater than that of flame spray- 
ing. Furthermore, electrolyte tanks 
of sufficient size for larger models 
are not always available. 

Movable elements such as control 
surfaces, tabs, and even landing 
gear and doors are often in critical 
areas and can be provided manu- 
ally movable or positionable, flexi- 
bly bonded at hinge points, Again, 
such features reflect in higher time 
and dollar cost. 

Generally speaking, the weight of 
flame-sprayed hollow wood models 
of, say 5 to 7 ft. in major dimension 
can easily be held to well under 40 
lbs., and with some extra refine- 
ment in design and fabrication tech- 
nique, can even be held to as little 
as 20 to 30 lbs. 


Dimensional Stability 


Where weather conditions are se- 
vere, and large diurnal temperature 
changes are a factor, hollow wood 
models should be designed with 
certain internal bracing features to 
assure dimensional stability. 

Furthermore, proper design and 
location of the fastening method 
which secures access doors or re- 
movable sections to the main part 
of the model (for access to the in- 
terior) can help assure dimensional 

(Continued on page 142) 


91 


wee 2s eo 


Salil iincalaeil 


New Technical Products for 


VIDEO PROBE AMPLIFIER 
The Model 60 video probe amplifier is 
designed to facilitate circuit examina- 
tion with all types of oscilloscopes. Its 
use with any oscilloscope enables ob- 
servation of the circuit without loading, 


DONnER 


VIDEO PROBE-AMPLiricn 
MODEL 66 = 


detuning, or other adverse effects. The 
unit system introduces no attenuation 
so oscilloscopes can be used at full gain 
for accurate observation of small signals. 
Frequency response is uniform from 5 
cps to 12 mceps + 3db. The Model 60 
also serves as a general purpose ampli- 
fier with a 40X gain and more than 
12 v peak-to-peak output. Donner 
Scientific Co., 2829 Seventh St., Berke- 
ley 10, Calif—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


RELAYS 

Snapper thermal time delay relays 
feature “snap-action” of contacts in 
inert gas-filled atmosphere. Units are 
S.P.D.T. and are available in 7 or 9 pin 
miniature or octal metal envelopes. De- 


signed for ambient temperature opera- 
tion ranges from 60° to 80° C., the 
relay operates on 6.3, 26.5, 115 v ac or 
dc, or as required. Time delay is from 
2 seconds up. Withstands vibration of 
‘30 G at frequencies from 5 to 55 cps. 
Elly Electronics Corp., P.O. Box 395, 
Fair Lawn, N. J.—TELE-TECH & 
ELECTRONIC INDUSTRIES. 
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AMPLIFIERS 

Model BL-520 is a very high gain 
carrier amplifier that accepts signals 
from restive and inductive transducers. 
It will measure a wide range of physi- 
cal phenomena on a direct-writing os- 


cillograph. Maximum 
equivalent to 4% uv 


sensitivity is 
chart mm, or 0.25 
micro-inches/inch for strain measure- 
ments. Model BL-530 will accept single- 
ended and differential signals with a 
50 mv sensitivity and provide ac- 
curate calibration of recorded signals. 
Both units provide balancing voltages 
to 10 times full scale at input levels up 
to 500 v. Bush Electronics, 3405 Perkins 
Ave., Cleveland 14, O.—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


CRYSTAL 

The JK-G3 miniaturized, high-sta- 
bility crystal offers a high Q for maxi- 
mum performance and a minimum 
aging drift. Frequency range is from 
10 mc. to 100 mc. Vacuum sealing the 
unit in glass provides protection against 
shock and contamination. Because of 


the glass insulation, there is no risk of 
wiring shorts even in the most compact 
assemblies. The JK-G3 was developed 
to help the trend toward compactness 
of equipment design and frequency as- 
signments. James Knights Co., Sand- 
wich, IIl—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


RESISTOR 

A wire wound resistor has been 
veloped to meet the needs of the si 
miniaturizing program taking pl 
within the electronics industry. Built 
customers’ specifications, the herm«e 


cally sealed unit is available in standa 
sizes down to 4% by % in. Designed 
operate precisely in ambient tempera- 
tures ranging from —55 to 125° C. The 
unit features a low temperature co- 
efficient of 20 ppm/degree C. and hig! 
stability. Resistance change with tim: 
is less than one-third the toleranc 
I-T-E Circuit Breaker Co., 19th and 
Hamilton Sts., Philadelphia 30, Pa. 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


COLOR MONITOR 
The Model CD15 color monitor 


specifically designed as a station moni- 
tor. Using a tri-gun 15 GP22 kinesco} 
it mounts in a standard 19 in. relay 
rack and occupies only 26% in. rack 
space. Use of a DC quadricorrelato: 
type color sync circuit provides exc 


lent color stability and freedom fro 
drift. Operates from composite vid 

or video and separate sync. Emplo: j 
31 tubes in addition to the 15GP22. - 
present, the manufacturer is able 
maintain 60-day delivery. Conrac, In: 
Glendora, Calif. — TELE-TECH 
ELECTRONIC INDUSTRIES. 
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TRANSMITTER-RECEIVER 


The AT99-44(D) export transmitter- 


receiver is a two-way crystal controlled 
unit on 3023.5. The receiver is tunable 
with two-band selection, 200 to 410 and 
600 to 1,750 ke. Requires only one an- 
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tenna. Mike and phone jacks, built into 
the chassis, make audio cable unneces- 
sary. The transmitter is on 3023.5 at all 
times when the small knob in the center 
of the panel is pulled out. When the 
knob is pushed in, the radio is on the 
tunable receiver that is capable of re- 
ceiving up to 1750 ke. Decals on front 
panel are in English and Spanish. 
Mitchell Ind., P. O. Box 17, Mineral 
Wells, Texas——TELE-TECH & ELEC- 
TRONIS INDUSTRIES. 


RESISTORS 

Type L encapsulated, precision, wire 
wound resistors are designed to per- 
form accurately and withstand severe 
shock and vibration. Dimensional sta- 
bility is assured by winding on steatite 
bobbins. Sealed in epoxy resin, they are 
protected against the elements. Have 


VOLTAGE REGULATOR 


The Type 1570-A automatic voltage 
regulator has a 6 KVA capacity, 0.25% 


accuracy, an efficiency of 98%. Output 


voltage is adjustable over a range of 
+10% from a base value of 115 v 230 


v for the model “H.” Desired output 
voltage is maintained if the input volt- 
age does not vary more than +10% 
from the set value of the output volt- 
age. A +20% range connection is avail- 
able on every instrument. Speed of 
response varies from 10 v/sec. to 40 
v/sec., depending on the output voltage 
and variation range used. General Radio 
Corp., 275 Massachusetts Ave., Cam- 
bridge 39, Mass.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


‘“‘RADA-NODE”’ 

The “Rada-Node” includes i-f and 
micro-wave noise sources, 30 and 60 
Mc amplifiers, calibrated attenuators, 
and an indicating meter. Noise source 
has a frequency range with noise diode 
“A” of 5 to 400 mc, with noise diode 
“B” of 100 to 3,000 mc, and with gas 


COLOR IMAGE ORTHICON 


The 6474/1854 television camera tube 
is for use in color TV cameras utilizing 
the method of simultaneous pickup of 
the studio or outdoor scene to be tele- 
vised. It has exceptional sensitivity 


combined with a spectral response, and 
good resolution capability. With a color 
camera employing a suitably designed 
optical system and utilizing efficient 
color filters, commercially acceptable 
color pictures can be obtained with 
about 350 foot-candles of incident in- 
candescent illumination and a lens stop 
of f5.6. Tube Div., Radio Corp. of 
America, Harrison, N. J—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


PENTODE 

The CK6485 is a heater-cathode type, 
high transconductance, sharp cutoff 
pentode of miniature construction. De- 
signed for use as a wide band or i-f 
amplifier, it will maintain its emission 
and freedom from excessive cathode 
interface resistance even after long per- 
iods of operation under cutoff condi- 
tions. Otherwise it is identical with the 


withstood 30 humidity cycles of MIL- 
R-93A moisture resistance tests with- 
out deterioration, and temperature cycl- 
ing in excess of the specification. The 
Type L also withstands the salt water 
immersion tests for characteristic A in 
JAN-R-93. Resistance Products Co., 
714 Race St., Harrisburg, Pa.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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tubes of 1,200 to 26,500 mc in eight bands 
depending on wave-guide size. Noise 
figure is range 0 to 21 db. Its accuracy 
is to +0.25 db. IF amplifier frequency 
is (1) 30 mc (2) 60 mc. Amplifier gain 
is 75 db. Amplifier bandwidth is 14 mc. 
Input impedance is 50 ohms. Kay Elec- 
tric Co., Pine Brook, N. J.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


6AH6. Envelope, T-5% glass. Base, 
miniature button 7-pin. Terminal con- 
nections, pin 1 grid 21, pin 5 plate; pin 2 
grid 23, pin 6 grid 22; pin 3 heater, 
pin 7 cathode; pin 4 heater. JETEC des- 
ignation 7CC. Raytheon Manufacturing 
Co., 55 Chapel St., Newton 58, Mass. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 
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New Electronic Products 


CONNECTOR 


The Series 20 miniature connector is 
now available with turret terminals and 
a choice of 7, 8, 9, 11, 14, 18, 21, 26, 34, 
41, 50, 75, and 104 contacts. Two #20 
AWG wires can easily be soldered to 


one contact. Alumimum hoods and 
polarizing screwlocks available with the 
series 20 connectors also fit the 20T. 
The series is available in mineral- 
filled Melamine, Plaskon reinforced 
(glass) Alkyd 440A, and Diallyl Phtha- 
late with either mineral or Orlon filler 
insulating materials. The superior Or- 
lon filler shows no moisture absorption 
after 24 hour exposure. Electronic Sales 
Div., DeJur-Amsco Corp., 45-01 North- 
ern Blvd., Long Island City 1, N. Y. 
-TELE-TECH & ELECTRONIC IN 
DUSTRIES. 


TERMINALS 

The Type A-4098 series of hermetic 
seal terminals are designed for plug-in 
applications. Headers are fitted with an 
otal plug which mates with a standard 


octal socket. Constructed as present 
Triad terminals, these plug-in terminals 
meet MIL-T-27 requirements and fea- 
ture gold alloy plated solid brass pins 
to promote easier soldering and prevent 
corrosion. Available with either rolled 
or flat flanges. The rolled flange will fit 
either 1 in. or 1% in. O.D. round can 
available at Triad Transformer Corp., 
4055 Redwood Ave., Venice, Calif.— 
TELE-TECH & FLECTRONIC INDUS- 
TRIES 
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RESOLVER SYSTEM 


A new resolver amplifier has a 400 
cps frequency and a voltage range of 
¥44—14 v. Power, B+, is 10 w (150 v). 
Filament, 9.5 w (6.3 v). Operative in two 
channels. Gain margin, 9 db—low and 


high frequency. Phase margin, 35 de- 
grees-low and high frequency. Typical 
operating characteristics for frequencies 
between 380 and 420 cps are input 14 v, 
phase shift + 0.3 minutes, magnitude 
variation + 0.0004. Input 0.25 v, phase 
shift + 2.0 minutes, magnitude varia- 
tion 0.003. Ambient temperature 
range 55°C. to +75°C, phase shift 
+1.0, magnitude variation, +0.001. 
Ketay Mfg. Corp., 555 Broadway, New 
York 12, N. Y—TELE-TECH & ELEC- 
TRONIC INDUSTRIES 


TWO-WAY RADIO 


The Model 400 VHF-FM mobile 
equipment is a universal 6/12 v unit. 
It consists of a crystal controlled re- 
ceiver, transmitter, and vibrator power 
supply that requires only 13 x 11 x 5% 
in. soace. All that is required to change 
from 6 to 12 volts is to remove the 


CNassus 1roM itS MOuLtiug and reverse 
the double-ended voltage selector plug 
located in the power supply. The plug 
is color coded, matching the blue dot 
for 6 v operation, red for 12 v. No 
jumpers to be unsoldered and no tubes 
or vibrators to be changed. Available 
in either 20 or 40 Kc models in the 25- 
50 mc band. Communications Co., Inc., 
300 Greco Ave., Coral Gables, Fla. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES 


COIL WINDER 
The Model SM coil winding machine 
is capable of winding subminiature tor- 
oids with Seo in, ID, 34 in. OO.D. 4 in. H 
-~depending to some extent on the cross- 
sectional form of the core. A shuttle 
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capable of winding down to 4g ID is 
now under test. Wire size range is 236 
AWG through 746 AWG. With care, 
248 can be used. Winding speed is ad- 
justable from 0 to 600 turns/ min. 
thereby enabling selection of the opti- 
mum speed for any winding problem. 
Controlled starting acceleration virtu- 
ally eliminates wire breakage. Boesch 
Mfg. Co., 45 River St., Danbury, Conn. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


TAPE RECORDER 

The “VU Magnemite”, battery-opera- 
ted, spring-motor recorder incorporates 
a VU meter to act as a recording level 
indicator, output level indicator, and 
“A” and “B” battery. It is available in 
one, two, three, and four speed models 
that utilize consecutive speeds from 


1»; ups to 15 ips. Models employing 
speeds of 742 and 15 ips meet primary 
and secondary NARTB standards and 
record or playback frequencies up to 
15,000 cps. The unit measures 6% x 
914 x 14 in. Weighs 19 lbs. Complete 
with 100-hour flashlight-type batteries. 
Speeds are quickly changed by chang- 
ing capstans. Amplifier Corp. of Amer- 
ica, Magnemite Div., 398 Broadway, 
New York 13, N. Y.—TELE-TECH & 
ELECTRONIC INDUSTRIES. 
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Survey of 


New Products of the Month 


Capsule summaries of latest electronic developments provide handy 


reefrence for engineers in the market for new equipment and components 


CALIBRATOR, Model 3, by Northeast Elec- 
tronics Corp., P.O. Box 425, Concord, N.H., 

provides calibrated ac output voltage from 

0.50 mv to 7.50 v with rms accuracy of 1.5% 

or better over the frequency range 25 
-1,000 CPS. 


COUNT RATE METER, scintillation Model 
CRM-550, by Nuclear Research and Develop- 
ment Co., 6425 Etzel Ave., St. Louis, Mo., 
features a linear amplifier, a puise height 
discriminator, a high voltage power supp.y, 
a variable percent error, and a 25-100-500- 
2,000 and 10,000 counts/sec multiple scale. 


CRYSTALS, Type 42, are comparable to mili- 
tary types CR-23/U and CR-32/U and are 
available for all frequencies from 15 to 100 
MC. Complete unit measures only 0.455 x 
0.420 x 0.175 in. exclusive of leads. By Stand- 
ard Piezo Co., P.O. Box 164, Carlisle, Pa. 


STAMPINGS. Over 1,000 different small 
electrical-electronic parts are available as 
standard items, including solder lugs, termi- 
nals, contacts, corona rings, etc., in brass, 
copper, berylium copper, phosphor bronze, 
and steel at Malco Tool, Dept TMN, 4025 W. 
Lake St., Chicago 24, Ill. 


UNIVERSAL INSTRUMENT BENCH, by 
Meyer-Opticraft, Inc., 39 W. 60th St., New 
York 23, N. Y., enables making thousands of 
instrumentation set-ups through the choice 
of 50 available components and their as- 
sembly in various combinations. 


SWITCH “BUTTON”, by Slater Electric & 
Mfg. Co., 37th Ave. and 56th St., Woodside, 
N. Y., is a patented set of movable contacts 
in a hermetically-sealed, helium-gas-filled- 
under-pressure enclosure that reduces arc- 
ing and pitting at any altitude—even in a 
complete vacuum. 


TV MONITOR, a new, compact 17 in. tube 
unit, by Setchell Carlson, Inc., 330 Fifth 
Ave., New Brighton, Minn., for televiewing 
visualization, has an arrangement for the 
addition of audio and twin 6 in. P M speak- 
ers when required. 


RESISTORS, Type yg ony wire wound 
units announced by astman Pacific Co., 
Electronics Div , 2320 E. Eighth St., Los An- 
geles 21, Calif., are manufactured in accord- 
ance with MIL-R-93 by The Brown Corp., 
Ltd., San Diego, Calif. Sizes range from 
7/16 x 4¢ in. to 14%4x % in., Cap. 10-30,000 
ohms. 


SPAGHETTI TUBING, made of high temper- 
ature ‘“‘Teflon’’ by The Polymer Corp. of 
Pa., 126 N. 5th St., Reading, Pa. has high 
dielectric strength and is completely stable 
at 525° F. Range of internal diameters cor- 
respond to AWG 24-8. In white, black, 
brown, red, green, blue, and yellow. 


SHORT-INTERVAL-TIMER, Model 615-3, 
was developed by Masco Products Co., 2119 
Sepulveda Blvd., Los Angeles 25, Calif., to 
complement the Model 437 interval timer 
line. Holds an electrical circuit open or shut 
for a preset time on momentary switch con- 
tact. 


SOLDERING INSTRUMENTS. ORYX sub- 
miniature soldering instruments, impor‘ed 
from England by Television Accessories Co., 
P.O. Box 6001, Arlington 6, Va., have no 
mica or ceramic formers to break or flake. 
Require only 20 to 30 seconds to heat 
Weight, 42 oz. Length, 6 in. 


COMPRESSION TOOL, type MR8-23, de- 
signed to install ordnance type “Hysealug 
compression terminations on Nos. 12 and 14 
rubber-insulated wire and close the insula- 
tion grip, is ratchet controlled to obtain cor- 
rect depth indent. Single-stroke operation. 
Burndy Engineering Co., Inc., Post Rd., Nor- 
walk, Conn. 


RELAYS, type RL-516, for plate circuit use 
and voltage sensing, by Joseph Pollak 


Corp., 81 Freeport St., Boston 22, Mass., have 
snap switches to provide positive, instanta- 
neous on-off switching action with only 1% 
drop-out of the pull-in current. 


CAMERA. The series 400 “UtiliVue’’, made 
by Diamond Power Specialty Corporation, 
Lancaster, Ohio, can be used with a video 
monitor or a standard TV receiver. Tunes to 
any channel from 2 to 6. Graybar Electric 
Co., distribs. 


HIGH Q COILS by United Transformer Co., 
150 Varick St., New York 13, N. Y. provide 
a Q of approximately 45 at 100 CPS, and a 
Q of 5 Saree sen 20 at 20 CPS. Use a 
laminated structure in contrast with the 
Permelloy dust toroid structures normally 
employed in UTC high Q coils. 


CONDUCTIVITY CELLS, designed for con- 
ductivity measurements under specific tem- 
perature requirements by Industrial Instru- 
struments, Inc., 89 Commerce Rd., Cedar 
Grove, N. J. Jacketed type for dip use now 
available for laboratory applications. Con- 
stants from 0.01 to 100. 


TUBES. Seven new types of RCA electron 
receivin tubes (RCA-3BC5, RCA-3CB6, 
RCA-5AN8 RCA-5AT8, RCA-5J6, RCA-5U8, 
RCA-1216-GT) announced by the Tube Div. 
RCA, Harrison, N. J., operate with their 
heaters connected in a single ‘series string” 
electrical circuit 


DELAY LINES, miniature distributed con- 
stant type, by PCA E'ectronics Inc., 2180 
Colorado Ave., Santa Monica, Calif., with- 
stand vibration and shock requirements of 
MIL-T-27 and MIL-T-27 specs for humidity, 
temperature cycling, etc. Suitable for de- 
laying trigger pulses. 


YOKE WINDER, Model YW series, (patent 
pending) announced by Geo. Stevens Mfg 
Co., Inc., Pulaski Rd. at Peterson, Chicago 
30, Ill., form winds complicated shapes such 
as 70°, 90°, color, and military deflection 
yokes. 


EMBOSSED COIL FORMS being used in 
threaded coil forms to prevent stripping, 
breakage, and freezing due to cross thread- 
ing, eliminate control problems and increase 
efficiency of iron ore production, according 
to Resinite Corp., 2035 W. Charleston St., 
Chicago 47, Ill. 


CODAN SQUELCH UNIT, designed by 
Hammarlund Mfg. Co., 460 West 34th St., 
New York 1, N. Y., activates a normally 
silent Super Pro-600 receiver at a_ pre- 
determined signal strength. Threshold of 
operation is adjustable to any level between 
r-f signal inputs of 0.5 to 100 uv. 


CRT TESTER, Model 101, by Authorized 
Manufacturers Service Co., 919 Wyckoff 
Ave., Brooklyn, N. Y., provides positive test 
indication for continuity and emission within 
90 seconds. Size, 8 x 9 x 3 in. Weight, 542 Ibs 


SYNCHROSCOPE, Model C-04, announced 
by T.L.G. Electric Corp., 31 West 27th St., 
New York 1, N. Y., is a circuit-by-circuit 
redesign of the basic “P-5"" develored by 
MIT Radiation Labs. Has faster rising, 
shorter, higher power radar pulses 


AC DECADE BOX, called ‘“Dekabox’”’ by 
Electro-Measurements, Inc., 4312 S. E. Stark 
St.. Portland 15, Ore., provides more than a 
million 1 ohm resistance steps from zero to 
1,199,999 ohms. Has adjustable mounting 
base. 


ATTENUATORS. Series V-250 video vari- 
able attenuators made by Daven Co., —_ 
SY. 191 Central Ave., Newark, N. J., for 
wide band applications have zero insertion 
loss and constant input and output im- 
pedance. Frequency response is flat from 0 
to 10 MC. 


DC POWER SUPPLY, developed by Dressen 
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Barnes Corp., 250 N. Vinedo Ave., Pasadena 
8, Calif., is a direct current tube type unit 
for powering transistors. The Model T-100-B 
meter-equipped regulated dual-voltage sup- 
ply has two duplicate outlets each with three 
ranges. 


POWER SUPPLY, Model UHR-220, provides 
0-200 ma at 0-500 v. with 0.001% regulation 
and ripple less than 100 uv. Transient 
response is 0.001 millisecond. Krohn-Hite In- 
strument Co., 580 Massachusetts Ave., Cam- 
bridge 39, Mass. 


BATTERY CHARGER by Magnetic Precision 
Controls, Inc., 119 W. 63rd St., New York 23, 
N.Y. is all magnetic. Once fully charged it 
cuts off entire apparatus from the line within 
a cut-off voltage of % of rated battery 
voltage. Approximate dimensions 8 x 10 x 12 
in. 


LIFT HAND TRUCK, Model 80, by E. J. 
Baughman Co., 350 South Central Ave., Los 
Angeles 13, Calif., elevates loads from 2 to 
40 in. and handles loads up to 250 Ibs. Rolls 
in Pasa position; hauls double deck 
loads. 


AC INDUCTION SERVO MOTOR, Type 
DPJJD-764-38, are  precision-built two- 
phase, two-pole units with double-ended 
shafts and low-inertia squirrel cage rotors 
designed to eliminate cogging at low speeds; 
60 cps, 5 w output. Made by Electric Indica- 
tor Co., Inc., Springdale, Conn. 


PRINTED CIRCUIT RECEPTACLE by Vik- 
ing Electric, 1061 Ingraham St., Los An- 
geles 17, Calif., provides 20 contacts in space 
formerly containing 18. Made with either 
Melamine or Alkyd 440A body. With or 
without mounting-hole threaded insert 


CASTING RESIN, designated “Stycast 2850 
GT, is a newly developed material for pro- 
ducing electronic embedments. Sredased by 
Emerson & Cuming, Inc., 869 Washington St., 
Canton, Mass. Its useful temperature range 
extends from—100°F. to 400°F. 


TV DYNAMIC MICROPHONE, 50D-TV, 
made by the Turner Co., 910 17 St., N.E.., 
Cedar Rapids, Iowa, has a listed response of 
50 to 15,000 CPS. Available in satin black 
finish with matching desk stand. Bui t-in 
shock mounting. Essentially non-directional 


CABLES. A complete, a new line of quality- 
controled cables for audio, intercommuni- 
cation, microphone, TV camera, and other 
applications has been announced by Federal 
Tolephene and Radio Co., 100 Kingsland 
Road, Clifton, N. J. 


POWER SUPPLY, developed by Perkin En- 
gineering Corp., 345 Kansas St., El Segundo, 
Calif., rated 0-32 v. 25 amp. features a+ 1% 
regulation and a ripple of 1% RMS. De- 
signed for 115 v, single phase, 60 CPS ac 
input. 


MICROPOT, series 930, by George W. Borg 
Corp., 120 S. Main St., Janesville, Wis. has 
a patented contact drive assembly that en- 
ables either or both mechanical stops to be 
used as phasing points. The 3-turn unit is 
available in 1 to 5 gang models. Single or 
double shaft 


“PORTAFLUX” magnetic-particle test unit 
has two heavy duty, oil resistant, renewable 
prods that carry 600 amps at 1.5 v maximum 
Designed by esearch & Control Instru- 
ments Div., North American Phillips Co 
Inc. 750 S. Fulton Ave., Mt. Vernon, N. Y 
to locate metal surface defects 


RESISTORS, Type J, wire wound, are }%4 in 
diam. by ‘4 in. long and have a maximum 
resistance of 125,000 ohms. Military power 
rating is 0.1 w. Type J C is % in. diam. by 
3, in. long with a maximum resistance of 
250,000 ohms. By Resistance Products Co 
714 Race St., Harrisburg, Pa 
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Survey of 


New Products of the Month 


Capsule summaries of latest electronic developments provide handy 


reference for engineers in the market for new equipment and components 


POWER SUPPLIES with electronically regu- 
lated and variable de output voltages, made 
by Mohawk Electronic Research Laborato- 
ries, Inc., Box 126-A, R.D. 4, Amsterdam, 
N. Y., are independent of external load and 
line voltage fluctuations within instrument 
capabilities 


SHEET STOCK LAMINATE, “‘Insurok’”’ XT- 
200 with glass fibers impregnated with 
thermosetting polyester resin, announced by 
The Richardson Co., 27th Ave., & Lake St., 
Melrose Park, IIl., is an insulating sheet with 
excellent structural and electrical proper- 
ties 


ELECTRONIC SWITCH, Model 488, produced 
by Electronic Instrument Co., Inc., 84 With 
St., Brooklyn 11, N.Y., enables simultaneous 
observation of 2 separate traces on one 
scope screen. Unit also serves as a square 
wave generator over the switching fre- 
quency range. 


DATA PRESENTATION YOKE, Type Y36- 
( ) ( )5, is a new magnetic defiection yoke 
designed for 2-1/8 in. neck diam. tubes by 
Syntronic Instruments, Inc., 100 Industrial 
Rd., Addison, Ill. Deflection angle is up to 
70 


SATU RABL E REACTORS, called ‘“‘Magne- 
stats,"” have been announced by Snyder 
Laboratories, 601 Chapel Ave., Merchantville 
10, N.J. Units are used to control pulse or 
sine wave power ranging from uw to deci- 
watts at frequencies from 100 ke to 20 mc. 


CATHODE RAY TUBE. A new 6-gun, 7 in. 
CRT developed by Electronic Tube Corp., 
1200 E. Mermaid Lane, Philadelphia 18, Pa., 
displays up to six independent or related 
phenomena simultaneously on its 7-in. face. 
Designed for multi-channel oscilloscopes. 


MAGNETIC TAPE made of thin mylar is 
called ‘“‘Plus 50”" because standard reel holds 
50% more tape to increase playing time. 5- 
in. reel with 900 ft. is $4.40; 7-in. reel with 
1800 ft. is $7.95. Reeves Soundcraft, 10 E. 52 
St., New York 22, N.Y 


SPECIAL CRYSTAL, the Standard Piezo 
Type TV-1, is a low drift, 3579.545 ke crystal 
for sub-carrier oscillator circuits of color 
TV receivers. Made to a frequency tolerance 
of 0.003%. over the temperature range 20°C 
to 65°C by Standard Piezo Co., P. O. Box 
164, Carlisle, Pa. 


TRANSISTORS. CBS-Hytron, Div. of Colum- 
bia Broadcasting System, Danvers, Mass., 
announced the HD-197, a new germanium 
construction P-N-P power junction tran- 
sistor, as capable of 500 mw collector dissi- 
pation without use of a hot sink. 


BROADCAST RECORDER, BR-1, designed 
by Berlant Associates, 4917 W. Jefferson 
Blvd., Los Angeles 16, Calif., includes a 
new “Unisyne Drive’? motor that employs 
a reversed field principle that results in 
quieter operation and only a 30° temperature 
rise. 


“RIGID-TEX METAL”, 1-ET, engine turn 
pattern presents moving highlights from any 
angle. A maximum pattern depth of 0.025 in. 
provides a prefinished surface that reduces 
glare, resists marring, and hides scratches. 
By Rigidized Metals Corp., 657 Ohio St., 
Buffalo 3, N.Y. 


COPPER LOUVERS have been added to the 
established line of circular aluminum units 
made by Midget Louver Co., Norwalk, Conn 
Made in 1, 1-15 3, 4, and 6 in. sizes 
to solve corrosion ar fungus problems. 


INSULATING LAMINATE, a glass reinforced 
sheet of thermoset styrene copolymer, ‘‘Rex- 
olite 2101’’ by Rex Corp., Hayward Rd., West 
Acton, Mass., has electrical properties that 
surpass those of thermosetting glass lami- 
nates and equal or surpass glass reinforced 
tetrafluoroethylene. 
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CUEING ADAPTER, developed by Rek-O- 
Kut Co., 38-01 Queens Blvd., Long Island 
City 1, New York, N.Y., is designed to cue 
7 in. 45’s on either 12 in. or 16 in. transcrip- 
tion tables without wow-causing wobble or 
slip 


SERVO COMPONENTS—servo —_ amplifier, 
summing amplifier, phase detector, and linear 
phase detector—comprise a complete line of 
precision electronic and mechanical units 
for servo and computer assemblies. Made by 
Link Aviation, Inc., Binghamton, N.Y 


RESISTOR, Type C-5, announced by Mepco, 
Inc., 37 Abbett Ave., Morristown, N.J., is a 
new miniature carbon-deposited unit for 
transistor and hearing aid circuits. Diam. 
0.032. Length is 9/32 in. Meets MIL-R-10509A 
requirements. 


TRANSFORMER KIT. Plug-in pulse trans- 
former kit No. 2 described by PCA Electron- 
ics Inc., 2180 Colorado Ave., Santa Monica, 
Calif., contains 10 transformer plug-in hyper- 
sil core transformers to fit a standard 7-pin 
miniature tube socket. 


FILTER UNITS, now available at Aerovex 
Corp., 740 Belleville Ave., New Bedford, 
Mass., are of single, double, and triple line 
types housed in steel casings with 1-14 in. 
countersunk mounting holes. Six standard- 
ized models have attenuation that equals or 
exceeds advanced screen room design. 


CABINET RACK, designed by Premier Metal 
Products Co., 3160 Webster Ave., Bronx, New 
York, N.Y., is constructed of heavy-gauge 
steel. Welded throughout. Has detachable 
sides enabling bolting units together in mul- 
tiple assemblies. 


CHOPPER, said to be the smallest yet of- 
fered, was recently released by Airpax Prod- 
ucts Co., Middle River, Baltimore 20, Md. 
Will handle signals levels from 100 v down 
to uv region at 1 ma. Can be operated at 
any ambient from 65 to 100°C. 


TUBE SPACERS. A new manufacturing 
technique enables American Lava Corp., 
Chattanooga 5, Tenn., to produce ceramic 
vacuum tube spacers with improved char- 
acteristics. Units give better dimensional con- 
trol; higher mechanical strength. 


SHIELDED ENCLOSURE, announced by Ace 
Engineering & Machine Co., 3644 N. Law- 
rence St., Philadelphia 40, Pa., employs gal- 
vanized iron sheet panels to obtain better 
suppression of r-f energy at lower frequen- 
cies. Measurements in accordance with MIL- 
S-4957. Unit employs Lindsay structure. 


VACUUM GAUGE for instantaneous meas- 
urement of vacuums in the 1 to 1,000 microns 
Hg range are being offered in a panel- 
mounted model by Hastings Instrument Co., 
Inc., Hico Instruments Div., Warwick, Va. 


AUTOMATIC WINDER, with oil-bath inter- 
nal lubrication, the Model 220-M-AM, an- 
nounced by Geo. Stevens Mfg. Co., Inc., 
Pulaski Rd. at Peterson, Chicago 30, IIl., is 
designed to wind fly-backs and other self- 
supporting lattice-wound universal coils to 
1-'4 in. wide by 3 in. 


CERAMIC COIL FORM, developed and 
manufactured by Electro-Assemblies, 2835 W. 
Belmont Ave., Chicago, IIll., is available with 
one or two form-molded terminal collars. 
Standard winding space is 7/16 in. others 
available in production quantities. Popular 
diameters are 1.4 and 0.200. 


POWER SUPPLY Dressen-Barnes Corp., 250 
N. Vinedo Ave., Pasadena 8, Calif. provides 
interior accomodation for 2K39 2K41, 2K43, 
and 2K44 klystron tubes. Provides voltages 
for klystron reflection, beam, control, elec- 
trode, and heater. 


CAN NEUTRAL BAR, recently announced 
by Ilsco Copper Tube & Products, Inc., 
Mariemont Ave., Cincinnati 27, O., has cir- 
cuit bars forged into the main line con- 
nectors at a 20° angle for easy wire insertion 
of every branch circuit wire. 


CAPACITORS. A new series of tiny capa- 
citors was recently announced by _ the 
Sprague Electric Co., 233 Marshall St., North 
Adams, Mass. that employs tantalum as the 
anode. Trademarked “Tantalex’’ the new 
units are only 4g, in. in diam. x 5/16 in. long. 


SCREEN ROOM, “American 40’, by Erik A. 
Lindgren & Associates, 4515 North Ravens- 
wood Ave., Chicago 40, Ill., has 12-in. centers 
instead of 36 in. spacing of previous models. 
Floor is 3-!4 to 1 in. plywood finished with 
1g in. tempered ‘‘Masonite’’. Withstands 500 
Ibs./sq. ft 


PHENYLFLUORONE, a very sensitive and 
selective reagent for the determination of 
germanium, is available at the Jasonols 
Chemical Corp., 825 East 42nd St., Brooklyn 
GO, eck. 


DELAY LINES, encapsulated and open styles 
lumped parameter, for use as color TV com- 
pensating delays, TV signal delays, syn- 
chroninzing generators, and coupling ele- 
ments for wideband distributed amplifiers 
are available at Shallcross Mfg. Co., 10 Jack- 
son Ave., Collingdale, Pa. 


IF STRIP. Allen D. Cardwell Electronics 
Productions Corp., Plainville, Conn., sub- 
sidiary of Chesapeake Industries, Inc., 105 
East 106th St., New York, N.Y. have an- 
nounced the development of a 40 MC printed 
circuitry i-f strip for monochrome TV re- 
ceivers using inter-carrier sonic systems. 


POT CORE. A new miniature pot core, made 
of Ferroxcube Type 3C ferrite material, 
enables the construction of very small coil 
assemblies having moderate inductance 
values with a relatively high Q. Made by 
Ferroxcube Corp. of America, Saugerties, 
N.Y. 


RESISTORS available at the Daven Co., 191 
Central Ave., Newark 4, N.J., are card wound 
for applications where space is at a premium. 
Length determined by the number of sec- 
tions required for the application.; 43 in. 
thick. 5g in. wide. 


POLARIZED ARRAYS by Telrex Inc., As- 
bury Park., N. J. Model C-A-P 148 consists 
of a high-gain 10 element (twin-5), 12 wave 
spaced, vertically polarized array tuned to 
148.2 MC, with an omni-directional broad- 
band unity-gain dipole. For C.A.P. commu- 
nication service. 


CAPACITOR. The new subminiature metal- 
clad tubular capacitor, nicknamed ‘-R” unit 
by General Electric Co., 1 River Rd., 
Schenectady, N.Y. has leads welded to the 
silicone bushing stud at right angles rather 
than axially. 


ELECTROMETER is basically, a battery or 
line operated de vacuum tube type micro- 
microammeter with a current measuring 
range from 10-'* -108. Weighs 4-12 lbs. Made 
by Electro Nuclear Corp., 350 S. County Rd., 
Palm Beach, Fla. 


PLASTIC, ETC-7, announced by Electro Tec. 
Corp., 4 Romanelli Ave., S. Hackensack, N.J. 
as an insulation material for high tempera- 
ture slip ring assembly applications, with- 
stands —60 to +500 F. Has low water absorp- 
tion and high surface resistance, etc. 
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CINCH produces 


the component % for 


TERMINAL 
STRIPS: 


The terminal strip 
designed by 
CINCH in the 
early days of 
sound transmis- 
sion, then a 
“first” is today a 
standard compo- 
nent standard for commercial 
and Government specifications. 


“special miniaturized” 
strips available, actual 
size shown. 


(Below) Miniaturized Micro Connectors that 
save space, weigh less and are more ef- 
ficient...14, 21, 34 and fifty contacts 
available in low loss 
material for chassis 
mounting applications 


The number of 
CINCH ‘‘firsts’’ that met the need and continue 


to serve year after year, even through industry changes, 
is an indication of engineering skill and production 
experience. It is an assurance that CINCH produces 


CINCH components available at lead- : 
ing electronic jobbers—everywhere the component for the need. , 


CONSULT CINCH : 
CINCH MANUFACTURING CORPORATION : 


1026 South Homan Ave., Chicago 24, Illinois 


Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass. 
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_ WIDE-RANGE 
FREQUENCY METER 
85-1000 MEGACYCLES 


WX 


TS- A75A/U_ 


Government Approved 


Calibration Accuracy: 
.005 % 
Stability: 

.0025 % 


Resettability: 
.0025 % 


IMMEDIATE 
DELIVERY 


ig) 
A VERSATILE PRECISION MEASURING INSTRUMENT 


Recommended Applications: 


@ Precise Measurements of Frequencies 
@ Production Testing 

@ Alignment of Transmitters and Receivers 
@ Laboratory Testing 

@ Portable Field Testing 

@ A Secondary Frequency Standard 

@ Signal Generator Calibration 

@ U.H.F. and V.H.F. Television Alignment 


Calibration: Each instrument is individually calibrated, without interpolation, at 50 
Kilocycle intervals throughout its range. 


Frequency Range: The unit covers the calibrated range of 85 to 1000 megacycles. The 
fundamental of the precision variable frequency oscillator is 85 to 200 megacycles. 


Sensitivity: The Frequency meter can detect a radio frequency signal of 20 microvolts 
with an audio power output up to 50 milliwatts depending on the frequency. 


Internal Modulation: When desired, amplitude modulation of 1000 cycles in frequency 
can be employed. The modulation percentage is approximately 30%. 


Radio Frequency Output: The output voltage from a 50 ohm source, varies from 300 
to 100,000 microvolts, within the range of 85 to 1000 megacycles. 


Secondary Frequency Standard: A 5000 Kc. oscillator incorporating a CR-18/U crystal 
can be used as a secondary frequency standard with harmonics of 5 megacycles up 
to 200 megacycles. 


Territories for representation available. 
We offer a complete automatic recalibration service on all frequency meters. 


~~ * 5 COLORTONE 
ne 


ELECTRONICS, Incorporated 
238 William Street, New York, N. Y. ¢ COrtlandt 7-5160 
e @ Executive Offices: 400 Duffy Ave., 


Hicksville, Long Island 
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Studio 72 


Interior views of CBS Tele- 
vision’s New Color Studio 
in New York City 


New studio at Broadway and 81st St. as 
It appears through control room windows 


Theatre has 500 individual stage lighting 
fixtures controlled from organ-like console 


Operator at Izenour or light control board. 2 
Lighting cues are preset at rehearsal. Push- 
ing console button during show gives de- 


sired groupings and intensities called for 


Audience view of Studio 72. The working 
stage area is more than 5000 square feet 


View of control room from theatre 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1954 


because... AlSiMag is manufactured 
under strict quality control from the best 
materials available. 


because ... Precision tolerances and su- 
perior workmanship are matters of routine 


with AlSiMag. 
because... Thoroughly trained Re- 


search and Engineering Staffs are available, 
without charge, to help with customer's de- 
sign and application problems. 


because... AlSiMag represents the net 
result of over 53 years of specialized experi- 
ence in the technical ceramics field. 


because... With AlSiMag, you can be 
sure of receiving as many parts as you want 
—when you want them. Four large plants 
house an abundance of the most up-to-date 
mixing equipment, high-capacity presses, 
die and tool shops, huge kilns, skilled man- 
power. 


Your own experience will add many more reasons. 
specify AlSiMag on your next order for precision 
pressed or extruded ceramics .. . see how easy your 
buying job can become! 


S3RDdD YEAR OF CERAMIC LEADERSHIP 
A MERI A y LA VA 0 RPO RA Tl & A SUBSIDIARY OF MINNESOTA MINING 
C C AND MANUFACTURING COMPANY 


CHATTANOOGA 5, TENNESSEE 


Branch offices in these cities (see your local telephone directory): 


Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. 
Philadelphia-Pittsburgh, Pa. * St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. * Tulsa, Okla. 


STAND-BY 


TV TRANSMITTING 


ANTENNAS 


for channels 7-13 


No Diplexer Needed 
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FERRELL 
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AURAL 


VISUAL 
TRANSMITTER 


TRANSMITTER 


A simple, versatile and eco- 
nomical system consisting of 
two separate bays of type 1020 
slotted-ring antenna can be used 
with a 5O kw transmitter, No 
diplexer of any kind is needed. 
The 


mission 


aural and visual trans- 
not be of 
equal lengths. Write for Bul- 


letin T-854. 


lines need 
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CUES for BROADCASTERS 


(Continued from page 89) 
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Remote start device for tape recorder uses selenium bridge to keep ac off line 


circuit power supply of 24 volts DC 


was built and mounted with the 
start relay on a standard length 
rack aluminum strip three inches 
wide 

A dpdt switch is used as a 


‘“remote-local” switch, in the “local” 
position one half is used to open the 
remote while the other half is used 
to short the terminals that are 


in- 
serted in the magnecorder motor 
line. This makes it unnecessary to 
turn on the low voltage supply 


when the recorder is in the “local” 
position. The remote unit need 
consist only of a switch, but we in- 
cluded a 47 pilot lamp, to show the 
announcer where the tape machine 


was in “remote.” 


‘*Cues File’’ 


HENRY C. LOVELL, Chief 
Engineer, WHIR, Danville, Ky. 


PON receipt of each issue of 
Tele-Tech, we make a file card 
listing “Cues for Broadcasters” in- 
formation. At top left is listed the 
month and year of the issue. This 
is followed by the page number. 
Next is listed the title of each topic. 
If a topic discusses some particular 
model or brand of equipment, this 
is usually listed in parentheses. 
When a problem arises, these 
cards are handy to thumb through 
for ideas, and save the tedious task 
of going through a stack of maga- 
zines. 


J. L. Van Volkenburg, President, CBS Television (standing second from left) and other CBS Television 
executives, watching rehearsal of ‘‘Toast of the Town'’ on monitors in the new CBS Television Color 
Theatre, which went into operation August 22nd. 


299 ATLANTIC AVE., BOSTON, MASS 
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a 


,Olored 


now available 


at no extra cost! 


GREEN 


BROWN 


ONLY AUDIOTAPE offers you the time-saving, effort saving 


advantages of color cueing and color coding — 


in a magnetic recording tape known the world over 


for outstanding quality and uniformity 


ITH Audiotape, color adds a new dimension in 
sound recording. Now available on distinctive 
green and blue plastic base, in addition to the clear 
plastic (showing the natural brown color of the coat- 
ing), Audiotape permits instant visual identification of 
recorded selections — on the same or different reels. 
Sections of various colored Audiotape, when spliced 
into a single reel as shown in the photo above, stand 
out sharply one from the other, without the need for 
any identifying leaders between them. Selections can be 
cued in this manner with great ease and precision. Also, 
complete reels, recorded on blue, green and brown tape, 
are easily identified as to content, tape speed, single or 
dual track or any other desired classification. 

Through increased demand and increased produc- 
tion, it has been possible to reduce the cost of the 
blue and green plastic-base tapes, and they are now 
available at no increase in price. 


Colored Audiotape Reels 


Audiotape plastic reels, in the popular 7-inch and 
5-inch sizes, are also available in a choice of attrac- 
tive, jewel-tone colors — red, yellow, green or blue, 
as well as clear plastic. Here, too, coding and filing 
by reel colors offer a host of opportunities for faster 
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and easier identification of your tape recordings. 
And, like colored-base Audiotape, the colored reels, 
too, are available at no extra cost. 

But whatever the color of tape or reel — with 
Audiotape, you can be sure of the finest, full-range 
performance obtainable with any tape recorder. For 
Audiotape’s magnetic properties are carefully balanced 
to assure the most uniform response throughout the 
entire audible frequency range — plus maximum uni- 
formity of output within the reel or from reel to reel. 

Ask your dealer for an assortment of colored 
Audiotape. It will speak for itself — in performance and 
in cost, 


AUDIO DEVICES, Inc. 


444 Madison Avenue, New York 22, N. Y. 
Offices in Hollywood — Chicago 


Export Dept., 13 East 40th St., New York 16, N.¥., Cables ‘“ARLAB” 
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lela Deposited Carbon Resistors 


From Hearing Aids to Guided Missiles 
Electra Deposited Carbon Resistors have 
become “First Choice’’ on thousands 

of blueprints. Leading engineers have 
good reasons for this specified 

choice . . . Deposited carbon resistors 
because they are extremely stable, 

small in size, accurate to + 1° but available 
also in other resistance tolerances and 

low in cost. Electra resistors are preferred 
because month after month, year after 
year, quality is always dependably high. 


Purchasing and production people 

prefer Electra because of fast, dependable 
delivery —production schedules are met 

on time! 


Electra Deposited Carbon Resistors 
are available in 8 sizes—'!/s watt to 2 
watts, and in two types — coated 

as well as hermetically sealed. They 
are manufactured to specification 
MIL-R-10509 A. 


Make your “First Choice” Electra Deposited 
Carbon Resistors! 


carbon-coat 


E~ RESISTORS 


PRECISION 


Write for complete information 


bledew Manufacturing Co. 


2537 Madison Avenue 
KANSAS CITY 8, MISSOURI 
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New Products 


DRY BOX 


A one piece, molded, portable, con- 
trolled-atmosphere dry box can be 
hermetically sealed in 30 seconds. A 
relative humidity electronic circuit 
controls RH to a constant 1%. Made of 


heat, chemical resistant, transparent 
plastic. Has no sharp corners. Mass 
produced with standard air-lock, filter 
system to control dust to 1 micron— 
glove assembly, etc., can be thrown 
away after radioactive contamination 
because of low cost and fast delivery. 
Weighs 15 lbs. P. M. Lennard Co.,, Inc., 
671 Bergen St., Brooklyn 38, N. Y.— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


TEST CHAMBER 

A test chamber, 3 x 3 x 714 ft. in size, 
especially designed for testing equip- 
ment of unusual shape, combines a 
temperature range of —100° F to +200° 
F., humidity from 20% to 95%, and 
altitude simulation from atmospheric 


pressure to 80,000 ft. Used to test elec- 
tronic instruments and communications 
equipment for commercial and military 
applications, the chamber is provided 
with an evaporative condenser to save 
water. It is capable of dissipating 300 w 
at —100° F. at sea level. Has a full open- 
ing door, non-corrosive inner liner, and 
is equipped with terminal pads for 
checking equipment performance. Bow- 
ser Technical Refrigeration, Terryville, 
Conn.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 
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for work at the Very-High and Ultra-High Frequencies. age level. 


HIGH-FREQUENCY DETECTOR 
for Use from 25 to 5,000 Mc 


This new, accurate and easily portable G-R Detector high gain. With the precision built-in attenuator and 
s specifically designed for general-purpose laboratory, linear panel meter, accurate measurements of relative r-f 
production and field measuring applications. voltage levels are easily made — levels as low as 10uv 
Its high degree of sensitivity, linearity, selectivity, to 5,000 Mc may be detected. Absolute measurements 
broad bandwidth and excellent shielding ideally adapt it are made by calibrating the Mixer Rectifier at one volt- 


This detector is not limited to a narrow frequency The precision attenuator permits insertion-loss and 
range. With the appropriate local oscillator, signals from attenuation measurements of filters, attenuators. and co- 
25 to 5,000 Me are accurately detected. Operation is axial cables. Careful shielding permits direct measure- 
flexible, and bandwidth is broad eliminating serious de- ments to 80 db, to over 100 db by using additional pads 
tuning due to slight changes in frequency. A detector of In these and other measurements, the Detector’s 
this type is indispensable for Impedance, VSWR, Voltage, superior characteristics contribute greatly to the conven- 
Current, and Power measurements in vhf and uhf bands. _ ience and reliability of the work at hand. The small 

This instrument is also a fine general-purpose tuned physical size and compactness of the several units make 


voltmeter. A well-shielded, 4-stage amplifier provides this equipment easily transportable. 


The Type DNT Detector In operation, the signal to 
Assembly consists of a Type be detected and the local 
874-MR Mixer Rectifier, a oscillator signal are mixed in 
Type 1216-A Unit I-F Amplifier, | the Mixer Rectifier to produce 
the appropriate Unit Oscilla- a 30-Mc difference frequency 
tor and the necessary coaxial | which is detected by the 30- 
lines for interconnecting Mc I-F Amplifier. With this 
these units; a Low-Pass Filter, apparatus, any frequency 
10-db Pad, and 90° Ell are from 25 to 5,000 Mc can be 
provided as auxiliary aids in reliably and conveniently 


Tn eS Ie 


measurements. detected. 
z= ee 
Wide Frequency Range: Complete detector assem- Built-in Precision Attenuator: Mixer is accurately 
blies are available for operation from 25 to linear over more than 80-db range, permitting 
950 Mc on fundamental frequencies. Higher extremely reliable and rapid voltage-level 
frequency operation is obtainable by using measurements with precision attenuator — at- 
oscillator harmonics. tenuator has 0, 3, 10, 20, 30, 40, 50, 60, and 
- 70-db steps — accuracy is +(0.3 db + 1% of 
Detector Fundamental Range Price indicated attenuation). 
Type DNT-1 35 to 530 Mc 628.00 

_ DNT2 35 to $30 Me __$628.06 Output Meter: Indicates relative r-f signal level 
A. tadihenthcalie to i = — linear relative voltage scale as well as db 
25 to 280 Mc scale permits convenient interpolation be- 

Type DNT-3 (up to 5,000 Mc $667.00 tween steps. 


using harmonics) 
Anyone of these Assemblies may be converted 
into either of the other two by merely adding 


Excellent Shielding: High-frequency signal is con- 
fined to well-shielded mixer unit — internal 
amplifier parts are individually shielded and 


5 an appropriate local oscillator for that range. - 2 
Add, tional local oscillators, from $195 to $220. thoroughly isolated from each other by nu- 
) , pam merous filters to obtain negligible leakage 
| High Sensitivity: 4-stage amplifier provides 100-db and regeneration, 
gain — less than 5 uv from 50 {2 source at fre- 
quencies between 50 and 950 Mc gives 1% 
y meter deflection over residual noise; sensitiv- 
: ity is slightly lower on harmonic operation at 
higher frequencies — less than 80 xv produces 
1 full scale deflection. 
r Broad Bandwidth with good Selectivity: Band- 


GENERAL RADIO Company. 275 mossochusetts avenue, Combridge 39, Mo 


Modulation Envelope brought out to binding 


posts: Cathode follower amplifies demodulated 
signal — bandwidth of output circuits is 0.4 
Mc — 600 ohms output impedance — 2 volts, 
maximum open-circuit output 


Automatic Volume Control: Separate diode sup 


plies a-v-c voltage to second amplifier stage 
for use in null detection. 


Two Separate Internal Power Supplies: One for 


operating the I-F Amplifier — another for 
driving the local oscillator minimizing num 
ber of units necessary — regulation provided 
for all screen voltages 


Compact and Light-weight: Overall Detector 


weight including all interconnecting cables 
and accessories, as pictured above, is_less 
than 17 lbs. —the largest unit, the Type 
1216-A Unit I-F Amplifier is 55 x 10 x 6% 
inches. Weight 8 pounds. 


™ width between half-power points (3-db down) 90 West Street NEW YORK 6 


is 0.7 Mc—2 Mc either side of center fre- 
quency, response is down more than 20 db — 


\aue 
[Recinaciwe>'s 
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8055 13th St., Silver Spring, Md. WASHINGTON, D.C 
60-db down 5 Mc from center frequency. 920 S. Michigan Avenue CHICAGO $ 
1000 N. Seward Street LOS ANGELES 38 
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WASHINGTON 
Hews Leetten 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau 


NETWORK TV PROBE—Formal hearings on network 
television regulation, which was instituted in a resolution 
of Committee Chairman Bricker, Ohio Republican, by 
the Senate Interstate and Foreign Commerce Commit- 
tee, are not slated to start until the next session of Con- 
gress in January. The investigation will not only be 
directed toward the need for intensified FCC regulation 
of the networks in this field of broadcasting, but will go 
into VHF and UHF television allocations, and probably 
into the manufacturing affiliations of the networks. Fact- 
finding investigations by the Committee staff were con- 
ducted during last month in the network headquarters 
in New York and the FCC in Washington. 


MIDDLE-ROAD APPROACH—While there has natu- 
rally been a considerable amount of advance consterna- 
tion in the industry over the investigation, there is, in the 
opinion of many impartial observers, foundation for the 
belief that the inquiry will be conducted on the basis 
of a middle-road approach which could well result in 
long-range benefits to the networks and television. The 
chief counsel of the Senate probe is former FCC Com- 
missioner Robert F. Jones, who served on the Commis- 
sion for five years and previously had been an Ohio 
Republican Congressman for nearly nine years, where 
he had gained the admiration and respect of Senate and 
House leaders of both parties. Mr. Jones has taken a 
leave of absence from his law firm in Washington to 
serve on the Senate Committee. 


FCC VACANCY—Because his physicians advise 
him that he should relinquish the rigors of his duties at 
the FCC, Commissioner George E. Sterling, who has had 
a distinguished career in government service in the field 
of radio for more than 30 years, will be leaving 
government service effective September 30. It is known 
that Commissioner Sterling, one of the two “engineer” 
members of the FCC, has been offered several positions 
in the radio industry and a consultant engineer practice. 
After Commissioner Sterling does retire from the 
FCC, his successor is likely to be former Ohio State 
Commission chairman George C. McConnaughey who 
is now serving by appointment of President Eisenhower 
as Chairman of the federal Renegotiation Board. Mr. 
McConnaughey, if named to the FCC, is considered to 
be the next FCC Chairman. 


POLICE RADIO—The original mobile radio service, 
police radio, has blueprinted a number of proposals to 
the FCC to improve and expand its operations and serv- 
ices. These were formulated at the annual meeting of 
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Associated Police Communications Officers in Pittsburgh 
recently. Most important to the radio engineering field 
was the proposal that the FCC should reassign part of 
the 88-108 megacycle FM broadcasting band for point- 
to-point police radio use. Another recommendation to 
the Commission was that police should receive space 
for point-to-point communication to replace the present 
assignments in the 72-76 megacycle band which have 
been rendered virtually useless in certain regions of the 
country through the protection of television channels. 
In another policy pronouncement the police radio or- 
ganization has asked the radio equipment manufacturers 
for their views on the standardization of such equipment 
as cases, tables, mountings, control heads and other parts 
of mobile installations. 


GOVERNMENT SURVEY—What appears to be the 
most important high level federal government agency 
ever to be established to formulate broad policies in the 
field of telecommunications and radio is the new com- 
mission established by President Eisenhower. Headed by 
Defense Mobilization Director Arthur Flemming and 
with the Secretaries of State and Defense as members, 
the new commission represents the most significant rec- 
ognition of telecommunications by the government in 
history. One of the commission’s most important survey 
assignments is in a sphere that has been sought edi- 
torially by TELE-TECH—that government agencies be 
required to present justifications for requests for fre- 
quency space as well as radio and telecommunications 
industries. 


RADIATION REGULATION—After more than five 
years of study and revisions since the FCC’s first notice 
of proposed rule-making on restricted radiation devices, 
including carrier current communications systems and 
certain land mobile radio receivers, the Commission’s 
latest version of its proposal, issued last April, has 
proved totally unacceptable to the communications in- 
dustry and major radio manufacturers, as shown by their 
recent comments to the Commission. Joined in a general 
view that the proposed rules are premature because of a 
lack of technical data on radiation, were the American 
Telephone & Telegraph Co., RCA, General Electric, Mo- 
torola, Radio-Electronics-Television Manufacturers As- 
sociation and all the organizations of the principal mobile 
radio services. 


National Press Building 
Washington, D. C. 


ROLAND C. DAVIES 


Washington Editor 
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" Best Sutter” for 


HIGH TEMPERATURES 


VARGLAS 


SILICONE 


CLASS H 
TUBING and SLEEVING 


for applications requiring prolonged heat endurance at 
temperatures up to 260°C. 


Varglas Silicone tubing and sleeving were developed by Varflex for 
applications involving continuous operating temperatures up to 260° C. 
Exceptional stability is combined with the following qualities . . 


Flexibility — sharp turns and 90° bends 
cause no cracking or peeling — no loss 
of dielectric strength. 


Dielectrically-Strong — All grades con- 
form to NEMA and MIL-I-3190 standards. 


Moisture-Resistant — including resist- 
ance to salt water, mild alkalis and 
acids. 


Flame-Resistant — Standard burning 
test is 45 seconds to burn 1 inch. Can 


ing, lead wire and tying cord. 


Send for FREE SAMPLES 


Mail coupon today for free folder 
containing 25 different test samples 
of Varflex insulating sleeving, tub- 


be made self-extinguishing on special 
order. 


Cold-Resistant — Excellent resistance to 
chafing and abrasion, flexible to 
—35°C.* 


*For temperatures down to —65°C, and 
for applications requiring extraordinary 
flexibility, we recommend our new Var- 
glas Silicone Rubber sleeving and tub- 
ing. Inquiries invited. 


Ini 


i. f 


| 


For product information, use inquiry card on last page. 


2 i 
ne “Ke tes 
Oe ee RID Om omer Heme a oc 


er 


105 


OHMITE 


The ONLY Complete Line of 


RHEOSTATS 


meeting the requirements of 


MIL-R-22A 


Ohmite can furnish rheostats in every one of the 26 type 
designations to meet the requirements of MIL-R-22A. 


By standardizing on Ohmite rheostats, you can cover all of 

your needs for both civilian and government jobs and, at the 
same time, give your customers the utmost in rheostat 
performance. Ohmite rheostats have proved their dependability 
in meeting the severe requirements of MIL-R-22A ... the 
5-hour vibration test, 50-hour salt-spray corrosion test, 150-hour 
95% humidity electrolysis test ... and others. Their all- 
ceramic construction ... uniform windings locked in place by 
vitreous enamel... smoothly gliding, metal-graphite brush... 
insure close control and years of trouble-free service. It will 


pay you to standardize on Ohmite rheostats for your products. 


OHMITE 
MODEL 


H 


ae 


cexH4t as ze Jv 


TYPE 


RP101 
RP102 
RP103 


RP111 
RP112 
RP113 


RP151 
RP152 
RP153 


RP161 
RP162 
RP163 


RP201 
RP202 
RP203 


RP251 
RP252 
RP253 


RP301 
RP302 
RP303 


RP351 
RP401 
RP451 
RP501 
RP551 


WATT 
RATING 


25 


50 


15 


1000 


ENCLOSED 


“OFF” 
POSITION 


NO 
YES 
YES 


NO 
YES 
YES 


NO 
YES 
YES 


NO 
YES 
YES 


NO 
YES 
YES 


NO 
YES 
YES 


NO 
YES 
YES 


NO 
NO 
NO 
NO 
NO 


OHMITE MANUFACTURING CO., 3662 Howard St., Skokie, Illinois (Suburb of Chicago) 


DARA 


RHEOSTATS 
TAP SWITCHES 


RESISTORS 


4 
4 
a 


New Products 


MERCURY RELAY 


The EM-1, single pole, plunger, mer- | 


ury relay provides control as close as 
01°C. in industrial laboratory baths, 
yvens, etc. Specifications, 35 amps at 
115 v ac, and 25 amps at 230 v ac, and 


2 HP at 115 and 230 v ac. Contacts nor- 
mally open. Coils are obtainable in a 
variety of control voltages. Other units 
are available in one, two, and three 
pole models for loads up to 60 amps. 


UL approved operation is completely | 


enclosed. Contactors are entirely un- 
affected by dirt, dust, heat, moisture, 
corrosive and explosive atmospheres. 
Ebert Electronics Corp., 212-26 Jamaica 
Ave., Queens Village 28, N. Y.—TELE- 


TECH & ELECTRONIC INDUSTRIES. | 


‘*SPEED NUTS”’ 

Tandem-Type “Speed Nuts” are pro- 
duced in coil or strip form with a par- 
tial shear between each nut for fast, 
simple detachment. These “fasteners 
with a handle” are said to eliminate 
slowdowns due to misplaced parts. In- 


terchangeable for number 6-8-10 and 
14Z screws. The fasteners are in coils or 
strips of any desired length and de- 
signed for making power-driven at- 
tachments with type A or B (Z) sheet 
metal screws. Provide double-locking, 
vibration-free attachments. The opera- 
tor merely positions the nut end and 
power-drives a screw. A slight hand 
pressure snaps the nut from the strip. 
Tinnerman Products, Inc., P. O. Box 
6688, Cleveland, O.—TELE-TECH & 
ELECTRONIC INDUSTRIES. 
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A VACUUM ELECTRONIC COMPONENTS 


HIGHER 
WA} CAPACITY 
_—) R 


O 


HIGHER 
FREQUENCY 


| ECS 


WHATEVER THE DESIGN REQUIREMENT 
for vacuum fixed or variable capacitors, JENNINGS can 
meet the need with a large selection of capacities, sizes, 
and voltage ratings. 


High capacity units up to 5000 mmfd at 10 kv and 1000 
mmfd at 45 kv are now being made in both variable and 
fixed types. 


Small vacuum capacitors such as the one shown above are 
currently being used in VHF and UHF applications. The ECS, 
for example, has capacity ranges of either 2 to 8 mmfd or 
3 to 30 mmfd and a voltage rating up to 15 kv. 


Send for our catalog summary describing over 300 types, sizes, and 
ratings of vacuum capacitors and switches. 


JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. 


P.0. BOX 1278 - SAN JOSE 8, CALIFORNIA 


For product information, use inquiry card on last page. 
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CURRENT Wee 
REGULATOR 
TUBES 


VICTOREEN OFFERS GREATER CHOICE 
Of Standard Designs 
Or Will Build Specials to Your Specification 


Chances are Victoreen engineers have already engineered and 
produced in quantity a current regulator tube exactly fitted to 
your needs. These standard tubes are available on short notice. 
But, if your requirements are special we have the facilities, from 
engineering to production, to supply you with a current 
regulator that will help maintain high performance for 


your equipment. 


Supply us with your specifications for quotation, 


PIONEER ELECTRONICS CORP. 


SUBSIDIARY OF 


The Victoreen Instrument Co. 


COMPONENTS DIVISION: Perkins Ave. * Cleveland 14, O. 


New Products 


AUTO-TRANSFORMER 

Model PA-3 variable transformer is 
adapted to work bench applications and 
other uses such as line voltage controls 
for power supplies and_ instruments, 
heat controls, motor speeds, light in- 


tensity, etc. Particularly suited to the 
requirements of laboratories, service 
men, and model shops. Features a 
toroidally-wound variable transformer 
with “Lo Res” commutator surface and 
a new brush assembly that maintains 
almost constant pressure from full brush 
to no-brush. Size, 64 x 6% x 6% in. 
Input 115 v, 50-60 cps. Output, 0-135 v. 
Standard Electrical Products Co., 2240 
E. Third St., Dayton, O0—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


CABLE INSPECTOR 

The “inspector” is an automatic elec- 
trical wiring inspection system based 
on a continuous scanning circuitry de- 
veloped for the chemical processing in- 
dustry. A feature is automatic meg- 
ging. Conductors are scanned at 1/sec. 


Standard model is capable of checking 
insulation resistances to 110 megohms 
at 350 v de. Higher resistance limits and 
test voltages are available. Extreme 
sensitivity is attained by an electronic 
leakage detector. The 10,000 tests re- 
quired for insulation resistance check 
of a 100 conductor cable are performed 
in 200 seconds. Panascan Div. Panellit, 
Inc., Skokie, I1l—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


More New Products Appear 
on pages 92-96, 102, 107 


108 For product information, use Inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * October 1954 


bill 
of 


particul 


Consumer demands shape manufacturers _ tional fitting increases consumer acceptance 
requirements...to fail to measure up is to and sales... proving over the years that con 
lose the sale...incorrectness in one compo fidence placed in KEYSTONE is well placed 
nent often makes the difference...because For free information about how the 
of this, KEYSTONE custom-engineers each KEYSTONE transformer reply sheet can 
transformer it produces for the individual help you, write box ... P-8 ... today! 
requirements of each manufacturer... 
KEYSTONE'’S unique system of evaluating 

data supplied by manufacturers on the 17 SLOMel /? 
new reply sheet, enables KEYSTONE ay. F A 
engineers to specify the correct transformer PRODUCTS COMPANY 


type for all operating conditions... this func ett: eile attain deinen mu he de! 24 


For product information, use 
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MISS 
DISTANCE 


CUBIC RESEARCH IN ELECTRONIC 
PROBLEMS —IN FREQUENCIES 
FROM D.C. TO MICROWAVE—AIDS 
GOVERNMENT AIRCRAFT AND AIR 
ARMAMENT TESTING 


VECTOR 
POSITION 
DATA 


Automatic 
Digitalizer 


Transmitter 
Receiver 
Analogue Magnetic 

Data Tape 

Presentation Storage 
and 

Playback 


To Printer 


or 
Digital 
Computer 


MASTER STATION— 
MULTIPLE OR SINGLE 


Latest CUBIC designs provide vector posi- 
tion coordinate data in non-ambiguous digital 
form. Simplified portions of the system permit 
recording of slant range or miss distance on a 
special phase meter. Multiple station arrange- 
ment with a standard telemetering transmitter, or 
a single station with a miniature transponder enable 
automatic storage of position data suited for digital 
computer use. New engineering features in the system 
correct automatically for variable phase errors that have 
plagued this type of equipment for the past decade. The 
simplified analogue-to-digital converter permits a low inertia 
ystem with a degree of accuracy and reliability heretofore unobtainable. 


CUBIC is proud of its contributions to the armed forces which provide 
them. with a factual basis for armament selection, and to the national air 
armament industry in support of their growth, and will continue to devote 
itself to the advancement of new techniques and their application for 
increasing support of the National Defense Effort 


ELECTRONIC EQUIPMENT 
RESEARCH...DEVELOPMENT 
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SAN DIEGO, 6, CALIFORNIA 


Robot Guards 
Naval Engines 


A new robot temperature-moni- 
toring system harnesses midget- 
sized transistors to protect the oper- 
ating life of naval engines. The 
transistorized system, designed by 
the Minneapolis-Honeywell Regula- 
tor Company here in cooperation 
with the Navy’s Bureau of Ships, is 
a compact, miniaturized self-con- 
tained unit that watches over critical 
bearing temperatures. It is capable 
of steadily monitoring these tem- 
peratures in some 40 locations, 
usually in the turbine areas. Con- 
ventional systems now in use scan 
these points intermittently introduc- 
ing the possibility of “hot” bearings 


Monitor amplifier unit components 


occurring between temperature 
checks. To accomplish this round- 
the-clock check with conventional 
vacuum tube units would require a 
system three times the size of the 
transistorized system. 

Operating 24 hours a day the new 
electronic system continuously 
monitors all the critical points. 
When a bearing gets “hot” an alarm 
sounds and a signal light glows to 
identify the troubled area. By flip- 
ping a switch, a miniaturized elec- 
tronic indicator then gives the at- 
tending seaman a precise tempera- 
ture reading, enabling him to take 
corrective steps. The sensing ele- 
ments used in the new system are 
thermistors. Three transistors in 
each of 40 amplifiers are utilized. 
The complete transistorized system 
is designed to draw less than 30 
watts as contrasted to the 200 to 300 
watt consumption of a comparable 
vacuum tube unit. Another time- 
saving design feature, according to 
E. Victor Larson, project engineer 
for Honeywell, is the use of printed 
circuits to replace complicated wir- 
ing arrangements for the system. 
He estimates that on a production 
line basis the printed circuit use 
will reduce wiring time for each 
amplifier from the 2 to 3 hours it 
would normally take to something 
under 10 minutes. It will also in- 
crease efficiency at least 50 per cent 
since the possibility of human error 
is literally eliminated. 
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al —y-V age ey DIFFERENCE 


Based onthe famous University model 
WLC Theater System used so success- 


fully and extensively in deluxe sta- MAKE ¢ PA. 
dium and outdoor theater installations i 

... auditoriums, expositions, concert 

malls and other important applica- A HI-FI INSTALLATION 


tions where only the highest quality 
equipment is acceptable— University 


engineers now bring you a smaller, 

compact version—the BLC—for gen- WITH THE MODEL 
eral application in public address “em, —s 

work. The BLC is the New stand- : Ee Cc 

ard for both voice and music, . 


indoors and outdoors. The 


BLC is now yours, at — . FULL RANGE 
the low low price y * WEATHERPROOF 


ONLY , s\ COAXIAL 


$75 / \ SPEAKER 


LIST 


"’/ More 
/ Efficient: 
/ DUAL RANGE 
THEATER TYPE SYS- 
f TEM permits uncompro- 
mising design of the 
/ ‘woofer’ and tweeter” sec- 
SPECIFICATIONS A tions for greatest efficiency. Hear 
Response 70-15,000 eps it penetrate noise with remark- 


able fidelity and intelligibility. 
city 25 watts . a 
nce =: 8 ohms Less Distortion: SEPARATE LOW AND 


ag 120 degrees HIGH FREQUENCY DRIVER SYSTEMS with 
° adjustable "U" bkt. electrical crossover reduces intermodulation 
and acoustic phase distortions common to 
other systems which attempt to use two dif- 

Better Lows: BALANCED''COM- ferent horns on a single diaphragm 


PRESSION’ TYPE FOLDEDHORN, More Compact: EXCLUSIVE WEATHERPROOF 
starting with eightinchthroatand DpyAL RANGE COAXIAL DESIGN eliminates 
energized by top quality low fre- Wasted space. Depth of BLC is only 9''; can 


quency "woofer" driver provides 4¢ mounted anywhere, even flush with wall 
more lows than other bulky designs. or ceiling 


BetterHighs: DRIVER UNITTWEETER More Dependable: —ExPERIENCED MECHAN- 
with exclusive patented “‘recipro- ICAL ENGINEERING AND CAREFUL ELECTRI- 
cating flares’’ wide angle horn CAL DESIGN meet the challenge of diversi- 
transmits more highs with greater fied application and environmental 
Ask your distributor tor a convincing uniformity ... high frequency hazards. Rugged, and conservatively 


demonstration, and HEAR THE / i 
DIFFERENCE ! response that you can hear! rated—you can rely on the BLC. 


Write Desk No. 19 for 
full descriptive literature. LOUDSPEAKERS INC. 


80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y. 
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NEW, SHOCK-PROOF 1 MC 
CRYSTAL UNIT PERFECTED 


Reeves-Hoffman has perfected a 1 mc Crystal 
Unit) shock-mounted in an HC-6 holder, and built 
to meet all requirements for MIL types: CR-18, 19, 
27, 28, 35, 36 and 48/u. The secret of the 
crystal's exceptional stability lies in the revolu- 
tionary, new nylon nest which firmly secures the 
AT cut crystal from shock, permitting Reeves to 
go down to 500 kc in an HC-6 holder while 
keeping frequency deviation at a minimum. | 


This radically different nylon mount proves 
once again Reeves-Hoffman offers superior 
quality in all types of crystal units... especially 
in the low frequency range. | 


eee” Write today for further information and prices. 


y 
x x 


RM 


HOFFMAN | 
CORPORATION V\ | 


A subsidiary of Claude Neon, Inc. | 
CHERRY AND NORTH STREETS | 
| 

CARLISLE 2, PENNSYLVANIA 


LICENSED UNDER PATENTS OF THE BELL SYSTEM | 
| 
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Huge NBC Color 
TV Center Ready 


Reported to be the world’s largest 
TV studio, freshly equipped for 
color broadcasting, a new facility 
has been opened by the National 
Broadcasting Co. The giant studio, 
located in Brooklyn, N. Y. (1268 
E. 14th St.) and formerly a Warner 
Brothers soundstage, has been 
streamlined and equipped at a cost 
of $3,500,000 to handle the network’s 
“Spectaculars” — 90-minute special 
color programs. There will be 33 of 
these super-productions, each car- 
rying the budget of a major Broad- 
way musical. 

The studio is 178 ft. long and 88 
ft. wide. Its height accommodated a 
38-foot rampart, with a_ television 
camera atop, in a recent production 
of “Richard II.” The longest single 
cyclorama in TV—464 ft.—will run 
along the walls. The lighting con- 
sists of 900 circuits with a capacity 
of 960,000 watts, sufficient to light a 
community of 3,000 homes. 

The studio is unioue in several 
respects: 

1. It is claimed to be the only 
studio in the world with a lighting 
grid, the components of which can 
be raised or lowered by electric 
hoists remotely-controlled from the 
lighting bridge. There are 126 such 
hoists, with a capacity of 75,000 
pounds of lighting equipment. This 
push-button hoist system, permit- 
ting individual height adjustment of 
63 groups of lights, was developed 
by NBC engineers, and permits pre- 
setting of heights for 10 scenes. 

2. It is reportedly the only studio 
in the world with the newly-per- 
fected Lumi-Tron lighting board, a 
complex arrangement of some 2,000 
controls, which permits the pre-set- 
ting of lighting for 10 scenes, double 
the maximum of any board used 
elsewhere in the industry. Further, 
it permits 10 changes of lighting 
within any one scene. 

3. It is the only studio in the 
world with a large-screen color pro- 
jector, newly developed by RCA, 
which permits studio audiences to 
watch the performance on a movie- 
size, 15-by-20-foot screen. 

The color TV equipment permits 
the handling of 10 video sources in- 
cluding four studio cameras, and the 
achievement of such elaborate ef- 
fects as triple dissolves. 

By year’s end, a large color studio, 
constructed and equipped at a cost 
of $3,600,000, will be ready in Bur- 
bank, Calif., permitting NBC to tap 
the vast reservoir of Hollywood 
talent for “spectaculars” and other 
color programs. 
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manpower 
requirements 


Telop II...interior view of auto- 
matic slide holder which accommo- 
dates 4” x 5” opaque slides. . .One 
lens . .. no registration problem . . . 
no keystoning, 


NOW! the new OGpag. 


Eliminates extra 
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opaque and transparency projector 


REMOTE OR LOCAL CONTROL 
CHECK THESE NEW FEATURES 


Completely automatic... utilizing features 
contained in the now famous Telop and Telo- 
jector ... Slides change by push button control. 


Sequence of up to 50 slides can be handled 
at one loading ... additional pre-loaded 
slide holders easily inserted in unit. 


Remote control of lap dissolves ... super- 
position of two slides... and slide changes. 


Shutter type dimming permits fades without 
variation of color temperature ... opaque 
copy cooled by heat filters and adequate 
blowers .. . assembly movable on base which 
permits easy focus of image. 


SCREEN OUT HIGH PRODUCTION 
COSTS FOR LOCAL SPONSORS 


Telop II by the elimination of extra manpower assures the production 
and projection of low-cost commercials that local sponsors can afford. 
It can be used with any TV camera including the new Vidicon camera. 
Telop II projects on single optical axis opaque cards, photogrciphs, art 
work, transparent 34%4” x 4” glass slides, strip material, and 2” x 2” 
transparencies when Telojector is used with optical channel provided. 
Telop II eliminates costly film strips and expensive live talent. 


WRITE FOR: Illustrated bulletin describing Telop II specifications. Your 
request will receive prompt response. 


RESEARCH 


AND DEVELOPMENT CO., Inc., Hilliard St., Manchester, Conn. 
Division of the GRAY MANUFACTURING COMPANY 
Originators of the Gray Telephone Pay Station and the 
Gray Audograph and PhonAudograph. 


For product information, use inquiry card on last page. 


113 


114 


These new plug-in hermetic 
seals mate with a standard 
octal socket. They have the 
desirable feature of all Triad 
terminals: heavy moulded con- 


struction of mineral-filled MIL- 


P-14 approved phenolic, high 
dielectric strength, high con- 
ductivity gold alloy plated pins, 
hot-tinned solder rings, and 
resistance to ‘‘tracking’” and 
fungus growth. They meet 
MIL-T-27 requirements. 

These terminals may be had 
with either rolled or flat 
flanges. Rolled flanges are 
available to fit either a 1” or 
14” 0.D. can. Cans in either 
CRS or nickel alloys are avail- 
able on special order. 

For specifications and prices on 
these plug-in terminals and for a 


wide range of other single and 
multiple hermetic seals write for 


Bulletin TH-54J 


TRANSFORMER CORP 


oe 


For product information, use Inquiry card on last page. 


| Statistics, 


| 


| Caracas, 
| Private stations transmit six hours 
| per day, 
| Country is wealthy. Film imports 
| limited. About 30,000 receivers. 


TV Around The World 


"F.HE TV medium has continued to 
grow slowly but surely through- 


| out the world during the past year. 


(See “World-wide Roundup of TV 
TELE-TECH & ELEC- 
TRONIC INDUSTRIES, June 1953, 


| page 146.) The survey of recent de- 
| velopments presented here includes 


a considerable amount of informa- 
tion received Aug. 1954 from the 
Voice of America, which is inaugu- 
rating an increasing number of TV 


| activities under the directorship of 


J. R. Poppele. 


SOUTH AMERICA 


ARGENTINA: One government 
owned and operated station. All ma- 
terial subject to censorship. Importa- 
tion of films severely restricted. 
About 25,000 receivers. 


BRAZIL: Four transmitters in two 


| service areas. Severe restrictions on 
| set and equipment imports. Power 


line voltage and frequency fluctua- 
tion. Set costs very high. About 110,- 
000 receivers. 


CHILE: No stations on air. Con- 


| siderable interest and preparations 


to go ahead as soon as government 
releases dollars. Opposing groups 
want investment return in one year 


| vs. long term return. 


COLOMBIA: One government 
owned and operated station. Good 


| signal transmitted five hours per day. 
| 400 government-paid receivers in se- 


lected homes and stores. Station to 


| start commercial operation soon. Ex- 


pansion expected. 
PERU: No stations on air. Gov- 


| ernment to decide in few months 


whether it will permit commercial 
operation, which would result in four 
stations, as opposed to one for gov- 


| ernment operation. 


VENEZUELA: Three stations in 
one government owned. 


government two hours. 


EUROPE 
BELGIUM: Two transmitters serve 


| French and Flemish districts. Both 
| 819 and 625 standards used. About 
| 7000 receivers. 


DENMARK: One station on air 


| two nights per week. About 1500 re- 


ceivers. 

FRANCE: Five stations on air. 
Labor union operational difficulties. 
About 110,000 receivers. 


GERMANY (WESTERN): Thir- 
teen stations reported on air. Con- 
flict between Federal Government 
and Independent State Radio net- 
works for control of TV. About 60,- 
000 receivers reported by VOA, al- 
though some estimates are as high as 
200,000. 

GREAT BRITAIN: Five stations 
on air, using single channel, cover- 
ing 80% of population. One or two 
channels to be added with start of 
commercial TV, probably late in 
1955. About 3,500,000 receivers. 

ITALY: Five transmitters re- 
ported on air. About 50,000 receivers. 

NETHERLANDS: Single network 
on air two nights per week, time 
divided between political groups. 
About 12,000 receivers. 

SOVIET UNION: Five stations re- 
ported on air. About 200,000 receiv- 
ers. 

SPAIN: One station on air. About 
600 receivers. 

SWITZERLAND: One station re- 


ported on air. Terrain and language 
problems. 


FAR EAST & PACIFIC 
AUSTRALIA: No stations re- 
ported on air. Plan approved for 
dual control government and com- 
mercial stations. No major equip- 
ment import restrictions expected. 


HAWAII: Three stations on air. 


JAPAN: Two stations reported on 
air. Public enthusiastic. About 50,- 
000 receivers. 


PHILIPPINES: One station on air. 


THAILAND: One station on air 
about one hour per week. Only about 
50 receivers. 


NORTH AMERICA 


CANADA: Sixteen stations re- 
ported on air, including six CBC. 
About 800,000 receivers. Rapid 
growth of set sales and network fa- 
cilities. 

CUBA: Four stations on air. Ex- 
cellent facilities. About 225,000 re- 
ceivers. 


MEXICO: Six stations on air. 
About 100,000 receivers. 

PUERTO RICO: Two stations on 
air. Some coverage of other islands. 


UNITED STATES: 395 stations on 
air, including some 50 equipped for 
color. About 31,500,000 receivers. 
Over 300 stations are network con- 
nected in almost 200 cities. 
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ATR-100A 


Color TV microwave relay 


ONE BASIC SYSTEM 
FOR ALL BANDS 


BROADCAST COMMON CARRIER 
6875-7050 5925-6425 
12800-13200 7050-7125 
12800-13200 
GOVERNMENT 


7125-7200 


ONE BASIC SYSTE 
with all these extra features 


AT NO EXTRA COST! 


@ Complete Multiband Frequency 
Coverage 


e Easily Interchangeable RF Plumbing Units 
@ Tunable Calibrated Reference Cavity 


@ Differential Gain and Differential Phase 
Controls 


@ Built-in Multiplexed Audio 


The advanced design of the new KTR-100A offers simplicity 
and accessibility with proven reliability ... providing greater 
flexibility with maximum tube efficiency, power and long life. 
Easily interchangeable RF units (as shown above) provide for 
band changes and a referenced calibrated cavity makes possible 
Frequency changes in the field within allocated bands. One basic 
system for color and monochrome and for all present and future 
Srequenices protects your equipment investment. 


The new KTR-100A microwave relay meets or 
exceeds all FCC and RETMA color specifications 
for multiplexed video and audio signals with a 
differential phase of less than +2° and a differen- 
tial gain of less than 1 db maximum. 


It provides in a single, basic system complete 
equipment to cover all broadcast and common 
carrier bands and the adjoining government 
band ... combines multiplexed video and audio 
...and is designed for the widest possible flexi- 
bility in application. 


Specialists in Microwave for Television 


Not only are these features available at no extra 
cost but the new KTR-100A still remains the lowest 
cost microwave in the industry. 


Write for complete information. Address Dept. 6130 TL 


For product information, use inquiry card on last page. 115 
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ENGINEERS ano PHYSICISTS 


RESEARCH, DEVELOPMENT 
fo AND PRODUCTION OF 
SEMICONDUCTOR DEVICES 


PACIFIC SEMICONDUCTORS, INC., is a new company 
organized around a central group of scientists, engineers, 
and administrators who have unusual records of recent ac- 
complishment in the semiconductor field. Backed by 
several millions of dollars of corporate financing, rapid 
progress is anticipated in the development, manufacture 
and sale of semiconductor devices of advanced design, 
including diodes and transistors. 

Positions are now available for qualified physicists and 
engineers in the following fields: 


SEMICONDUCTOR PHYSICISTS 


DUTIES To conduct the necessary experimental work 
for the improvement of semiconductor devices, including 
diodes and transistors, and to participate in the develop- 
ment of new products. 


REQUIREMENTS =A physics graduate with courses ap- 
plicable to semiconductor solid-state work and at least one 
year experience or electronics preferably with semiconduc- 
tor devices. 


ELECTRICAL ENGINEERS 


DUTIES To design electronic test equipment and instru- 
mentation including supervision of construction, calibra- 
tion and maintenance of such equipment. 


REQUIREMENTS A degree in electrical engineering 
with experience in electronic circuit design and construc- 
tion. 


ELECTRICAL ENGINEERS 


DUTIES To design circuits employing semiconductor 
devices and to determine the potentialities of new devices 
and associated circuits. To solve customer problems in- 
volved in the use of semiconductor devices. 


REQUIREMENTS An Electrical Engineering graduate 
with emphasis upon electronics or communications. Ex- 
perience in developmental circuitry including design and 
experimental work with audio frequency, radio-frequency 
(through UHF), and pulse equipment. 


Mr. Joseph C. Ross, Jr., Personnel Man- 
ager will interview qualified applicants 
at the Sherman Hotel in Chicago on 
October 4th, 5th, and 6th. 


PACIFIC SEMIGONDUCTORS, ING. 


10451 W. Jefferson Blvd., Culver City, California 


For product information, use inquiry card on last page. 


Cuvette Densitometer 


The cuvette densitometer is used 
in medical practice and research to 
make a continuous record of the 
rate of dye dilution in the heart 
chambers by observing the blood 
flow from a peripheral artery. From 
this record, calculations can be made 
to determine the amount of blood 
pumped by fhe heart during each 
stroke. An improved densitometer 
developed by S. R. Gilford of the 
National Bureau of Standards pos- 
sesses several advantages over pre- 
vious instruments of this type. 
Among these are greater stability 
and sensitivity, smaller size and 
greater convenience of application. 

One of the serious defects in pre- 
vious instruments for measuring 
blood capacity has been instability 
in the electronic circuitry. During 
the approximately 30 seconds re- 
quired to record the dye-dilution 
curve, it is essential that zero and 


Improved cuvette densitometer developed at 
NBS. Chassis No. 1, the electronic unit, contains: 
A, pilot light; B, power switch; C, indicating 
galvonometer; D, zero suppression control; E, 
scale-factor switch. Chassis No. 2, the optical 
system, contains: F, lamp housing; G, light-tight 
sliding tube; H, cuvette housing; I, cuvette; J, 
photo-cell housing; K, neutral-density filter 
selector. 


gain be stable. Also, since it is nec- 
essary to calibrate the instrument— 
a procedure which may be delayed 
by several hours in some instances 
it is essential that the sensitivity 
remain constant for considerable 
periods of time. In the design of the 
NBS cuvette densitometer, there- 
fore, very careful consideration was 
given to obtaining high stability of 
sensitivity. 


The optical system of the instru- 
ment includes a source of mono- 
chromatic light for illumination of 
the cuvette, and a photocell to in- 
tercept the transmitted light. A 
stable light source is obtained by 
using an incandescent lamp pow- 
ered by a constant-voltage trans- 
former. A condensing lens colli- 
mates the beam of light. The filters 
which provide the monochromatic 
light give maximum response to 
Evan’s Blue. 

The NBS densitometer uses a 
phototube of the multiplier type to 

(Continued on page 118) 
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and significantly superior 
~X 

ant Jj Phenolite Laminated Plastie 


de. Here's a test showing the superior 
arc resistance of this new melamine- 
é polyester material—Y-2401 by 
ba name. All samples were subjected 
mn. to 5 arcs of 15 KV, 30 milliamps, 
e- through a %”" gop ot o rote of 113 
ng arcs per minute. Note how Y-2401 


EXCELS IN ARC RESISTANCE 
--- IN MACHINABILITY 
--- IN ELECTRICAL PROPERTIES 


With anordinary band saw, In test after test, this new high pressure laminate actually | 
ot operator saws out a Y-2401 : : eas ; : 
we part to be used in an oil created new standards of performance. The illustration above 

circuit recloser. ; , ; 
7 ; shows how this new paper base-melamine Phenolite 
al goes beyond current grades in arc resistance. 
ht 
es But that’s only a start! Y-2401 does away with the difficult- 

to-machine aspects formerly encountered with melamine 
= laminates. It can easily be punched, sawed, drilled, turned 
d and milled to close tolerances. And being non-brittle, 
- it can be rough-blanked much closer to final dimensions, thus 
af In sections up to %” reducing waste of stock and effecting lower machining costs. ‘| 
le Y-2401 can be shaped 
by shaving dies as illus- : ; , ; 
le trated upper left. Y-2401 has excellent dielectric strength, good moisture 
(Center) Y-2401 drills resistance and low dissipation factor. Combine all its 
AS cleanly, without chip- ‘ pe ‘ ee ; 
yf ping or cracking. Drill good points, and you have the “just-right”’ insulation 
tools last longer with- ‘ ‘ P : : : . 
out resharpening. material for use in transformers, circuit breakers, switch ' 
\- ; cae : ne , 
Here’s the circuit bases, supports for sliding contacts; in radar, television and : 
a breaker assembly with aos we ; é ; d 
of the Y-2401 parts in radio; in many other critical electrical applications. 
place. (Note how this : ee oe : : . ’ 
a assembly is composed Available in 39” x 47” sheets, of thicknesses ranging + 
almost entirely of vari- f uo" 1” ' 
y ous grades of versatile rom ‘32 to |’. : 
J > : ’ 
Phenolite.) ; 
. DETAILED DATA YOURS FOR THE ASKING— Write for Technical . 
Z Data Sheet on Phenolite Grade Y-2401. Contains complete } 
‘ listing of its properties and possibilities. Gives all other t 
- information for thorough evaluation. Address Dept. K-10. ‘ 
( , 
] 
O } 
Also manufacturers of Vulcanized Fibre, N A T'i@o N A EX, H 
a Peerless Insulation, Vul-Cot Waste Baskets, ; 
oy Materials Handling Equipment, and Textile Bobbins VULCANEZED FIBRE CO. 


WILMINGTON 99, DELAWARE 
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SIMPLIFY CIRCUIT TRIMMING with 


“Dovens 


sub-miniature 


3 TIMES 
ACTUAL 
SIZE 


TRADE MARK 


One of many applications 
when space is at a premium 


Actual size 
only Ya" x Shire 


pao AS LOW AS 0.25% 
® POWER RATING: 0.25 WATT AT 100° F. 
® WEIGHT: ONLY 0.1 OZ. 


Bourns TRIMPOT is a 25 turn, fully adjustable wire-wound 
potentiometer, designed and manufactured exclusively by BouURNsS 
; LABORATORIES. This rugged, precision instrument, developed expressly 
‘ for trimming or balancing electrical circuits in miniaturized equipment, 
is accepted as a standard component by aircraft and missile manufac- 
turers and major industrial organizations. 

Accurate electrical adjustments are easily made by turning the 
exposed slotted shaft with a screw driver. Self-locking feature of the 
shaft eliminates awkward lock-nuts. Electrical settings are securely 
maintained during vibration of 20 G’s up to 2,000 cps or sustained 
acceleration of 100 G’s. BouRNS TRIMPOTS may be mounted indivi- 
dually or in stacked assemblies with two standard screws through the 
body eyelets. Immediate delivery is available in standard resistance 
values from 10 ohms to 20,000 ohms. BOURNS TRIMPOTS can also be 
furnished with various modifications including dual outputs, special 
resistances and extended shafts. 


BOurRNS also manufactures precision potentiometers 
to measure Linear Motion; Gage, Absolute, and 
Differential Pressure and Acceleration 


Pours LABORATORIES 


6135 MAGNOLIA AVENUE, RIVERSIDE, CALIFORNIA 
BD é.s.sereosvniien Technical Bulletin On Request, Dept. 172 


Cuvette Densitometer 
(Continued from page 116) 


provide the required sensitivity 
However, when a _ photo-multiplier 
tube is used with conventional cir- 
cuits, cell fatigue may cause varia- 
tions in sensitivity and_ baseline 
stability. This effect is noticeable 
even when the output current is 
very low. In the NBS instrument, 
the effect of cell fatigue is over- 
come by using a circuit described 
by Sweet—a feedback system in 
which the dynode potentials of the 
phototube are automatically de- 
creased as the light level is in- 
creased. The result is that the cir- 
cuit tends to maintain a constant 
output current regardless of the light 
flux impinging on the photo-cath- 
ode. Thus, the total current drawn 
from the anode never exceeds one 
microampere; at this level fatigue 
is negligible. 

In this circuit, the anode current, 
normally the output, is kept con- 
stant and the dynode divider poten- 
tial, which is a function of the inci- 
dent flux, is used as the output. 
However, the output is not a linear 
function of the incident flux, but 
rather the logarithm of this quan- 
tity. Since the concentration of the 
dye is directly proportional to the 
optical density, and since the loga- 
rithmic characteristic of the instru- 
ment gives the optical density func- 
tion, the output of the instrument is 
directly proportional to the dye con- 
centration. 

As the optical density function is 
a directly additive quantity, the re- 
lationship between the output and 
the concentration remains constant. 
Thus, a given change in concentra- 
tion of the dye in the blood pro- 
duces the same change in output re- 
gardless of the background optical 
density. This is not true for a sys- 
tem with linear response, which 
gives a progressively decreasing 
output for equal concentration 
changes as the background density 
increases. 


CONVERSION CHASSIS 


Close-up shows new Sarkes Tarzian selenium 
rectifier conversion chassis now available. When 
incorporated into existing equipment these 
units simplify future replacements by elim- 
inating chassis removal and need for soldering 
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Whether it’s shells or beads — or good 
old American dollars, for that matter — 
you just can’t operate successfully 
without showing a profit. That’s why 

sO many progressive companies depend on 
Kester quality and performance to 

insure maximum results in production at 
the lowest possible cost. And we'll bet 


Kester Solder can mean more ‘““wampum” 


in your ‘“wigwam,” too! 


An engineered adaptation can be made to 

your specific requirements with Kester “44” Resin, 
“Resin-Five” or Plastic Rosin-Core Solder... 

varied core sizes or flux-contents are available 


» in many different diameters. 
| Wn, 


AEOTER 


SOLDER COMPANY 


4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY + BRANTFORD, CANADA 


WRITE TODAY for Kester's NEW 78-Page 


Informative Textbook, 
SOLDER . . . its fundamentals and usage 
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» PRECISION“ 


components 
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att 
ot 


POPULAR DIALS AND KNOBS 


For years, NATIONAL dials and knobs have been the 
popular chojce of amateurs, experimenters, and commercial users. 
NATIOWAL dials feature smopth, velvety action, | 
easily-read scales and quality construction. Many dials, 
like the N and ACN dials shown, can be specially calibtated or 
| supplied with blank scales for commercial applicatipns. 
NATIONAL knobs — distinguished by their clean, 
functional, chrome and plastic styling and sturdy construction — 
ar¢ the most popular of their type ever produced. All 
fit 44” shafts. For commercial applications, they can be\ 
/ supplied in special colors and with special calibrations. 
| | 


\ 
Write for new NATIONAL catalog of|dials and knobs to Dept. \ ‘I-1(054 


| fa. | \ 
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Economics of 
Electronic Firms 
IRE President William Hewlet! 


reports that a recent study by th 
Harvard Business School, 
% 


a ay 


indicated 
ratio of Research and Devel- 
opment expenditures to sales fo 
the national average of all types of 
industry, compared with 5.4% fo 
the electronic industry. For the Wes 
Coast, this figure is approximately 
6%. 
In a 
tronic another im- 
portant fact was discovered. Where 
the national ratio of cost 
of production equipment to yearly 


recent survey of 14 elec- 


manufacturers, 


average 


| sales is approximately 70‘7, in the 


electronics 
about 9%. 
tional 


industry this figure is 
Further, while the na- 
average of working capital 
per employee is around $4,000, in 
the West Coast electronic industry, 
the figure is about $2,500. 


MRIA Appoints 


Joseph F. Hards, President of the 
Magnetic Recording Industry Asso- 
ciation, has announced the appoint- 
ment of Robert Leon of Brush De- 
velopment as Chairman of the 
Standards and Engineering Com- 
mittee. Mr. Hards stated that the 
members of MRIA are anxious to 
establish standards for the magnetic 
recording industry. 


Raytheon Moves 


Raytheon Manufacturing Co. has 
announced that its New York office 
has completed its move from down- 
town 


Manhattan to 589 Fifth Ave. 


‘*IMPACTOMETER”’ 


The Bigelow-Sanford Carpet Co. recently dis- 
played its ‘“‘impactometer,”’ a device to measure 
sounds in the home. The hammer dropping on 
sample floor material inserted at left creates 
sound waves which are picked up by micro- 
phone. These sound amplitudes are then visible 
| in CRO at right. 
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NEW G-E LONG-LIFE 


+ acter Poe Oe gh RT 


RECTIFIER TUBES"! 


* 5SAU4 
* 5U4-GA ~~ NEW 5U4-GA 


* 5Y3-GT 


, Sturdy, resist shocks, dissipate heat 
y, efficiently... yet prices are unchanged! 


e HE improvements you can SEE in the new 
ia 5U4-GA apply to all three new G-E rectifier 
tubes for television. G-E Design Service brings 


aie you, at no price increase, two rectifier tubes that are 
\- completely re-engineered, plus one brand-new : 
e type, the SAU4. All are much more dependable You can SEE the improvements over prototype (left) 


than present types, so help reduce your TV 


production-line rejects. The new tubes are The 5U4-G prototype, though it did a good electrical job, 
longer-lived—they cut down on service was subject to damage from shocks and vibration. G.E.'s 


oe ‘ cual in new 5U4-GA withstands hard usage, gives long service. 
Call-DackKS, increasing the reputation O your SEts. Arrows (above, right) point to reasons why: 


Recent introduction of new 6BQ6-GA and 1. 
™ 25BQ6-GA sweep tubes, and this announcement 


Substantial mica supports brace the tube structure at both 


e. of new G-E rectifier types, are only the first top and bottom, instead of at the top only. 
steps in an extensive General Electric program 2 
to design and build greatly improved receiving 
‘ Glass bulb now is straight-side, compact, and strong. Diame- 
tubes for TV. Manufacturers of sets are asking ter is 30% less than 5U4-G. 
for better tubes . . . G.E. is devoting every 3 | 


resource to the task of supplying them! 


7 : : New double-fin plate construction improves heat dissipation. 
Keep in touch with G.E. for new-design tubes 4 
that will mean new high quality, new value, ? 


new reliable performance in the receivers you Base construction now is button-stem, with the leads passing 


desi d f ' Add through widely spaced individual seals at bottom of glass 
esign and manufacture. ress envelope. Adds strength, gives shorter leads and greater 


Tube Department, General Electric Company, lead separation, and brings about better heat conduction 
Schenectady 5. New York . . . which in turn reduces electrolysis and air-leakage. ; 
hai , New G-E 5U4-GA has same base diameter and layout ' 
as prototype 5U4-G—is fully interchangeable. . 
i 
' 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 
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e Sarkes Tarzian Centre-Kooled 
Selenium Rectifiers give years of - 


trouble-free, maintenance-free 
service. Write for complete . 
information. 


Sarkes Tarzian, Inc., 
RECTIFIER DIVISION 


DEPT. T-5, 415 N. COLLEGE AVE., BLOOMINGTON, IND. 
In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 
Export—Ad. Auriema, Inc., N.Y.C. 


SELENIUM RECTIFIERS 
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Petition for 
Pay-As-You-See TV 


Matthew Fox, President of Ski- 
atron TV, Inc., has petitioned the 
FCC to provide TV with a “sub- 
scriber” source of revenue to broad- 
en its economic base and its services 
to the public. Skiatron TV is the 
holder of franchise to operate a sys- 
tem of coding and decoding TV pro- 
grams, known as_  “Subscriber- 
Vision.” 

Citing the rapidly disintegrating 
financial situation of the nation’s 
UHF stations, now causing deep 
concern both in Congress and the 
Federal Communications Commis- 
sion, Mr. Fox asked that Ski- 
atron TV be granted permission to 
start pay-as-you-see broadcasting to 
America’s homes as an immediate 
method of solving the UHF prob- 
lem. 

The petition asked that the F.C.C.: 

1. Modify its regulations to permit 
broadcasting of home pay-as-you- 
see TV for a maximum of 35 hours 
per week; 

2. Limit such permission to UHF 
stations only for the next three 
years to help overcome their present 
economic plight caused by inability 
to acquire top talent and programs. 


Tallest Tower 


World’s tallest video tower is near 
completion at Oklahoma City’s Sta- 
tion KWTV. Coupled with a power 
increase to 316,000 watts, the tower 
will give KWTV the broadest cov- 
erage pattern in the Southwest. 


The 1572 foot tower, a triangular 
guyed structure, measures 12 feet in 
width across each of its three faces. 
It is supported by a total of 24 guy 
cables spanning out to anchors al- 
most a fifth of a mile from the base. 
Total weight of the massive struc- 
ture will be over 1,300,000 pounds. 
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| For the big difference 
“ IN S1Ze 

: and weight 

' TAY eda 
: Astron Metalite’ rc 


w Hy-Met’...... £0 4 me 


b- # 
’ - 
it = 
1- Mxy 
rs t 7 Me i 
YD 
iF 
ee 
ty 
1S. 
' the size and weight of equally rated, high capacit- tion resistance. ..metal cased Metalite Hy-Met meets all MIL 

- ance, low voltage. paper and foil capacitors. Astron Metalite humidity, thermocycle immersion and vibration requirements 
a- Hy-Met utilizes lacquer coated dielectric tissue on which Designing miniaturized electronic equipment, noise suppres 
wi an aluminum film approximately 50 millimicrons thick has Sion circuits, or other devices where space and weight are 
: been deposited . . . to eliminate the bulky windings necessary vital such as airborne units? Then you should have all the 
el in larger conventional paper and foil capacitors. The all im- details about Astron Metalite Hy-Met for complete design 
ioe portant space and weight saved enables Astron to build characteristics and physical information write to Astron for 

a dependable high temperature Metalite Hy-Met (operation up your free copy of Bulletin AB-19A TODAY! 

to 125° C) smaller and lighter . . . so small and light that 


every miniaturizing requirement, no matter how exacting, 
can easily and efficiently be met. 
Modern electronic designs require tiny but tough capacitors 
able to withstand severe environmental and electrical con- A =e. _ 
ditions. This is where ultra-small Metalite Hy-Met ‘fits in! =o nr Pe CU wa OT Ht COO SS 
Astron uses an extremely pure thermosetting impregnant in 
Metalite Hy-Met insuring high capacitance stability over 
the entire operating temperature range —55°C to +-125°C 
units have low R.F. impedance due to small size and 


short circuit path hermetically sealed... positive glass 225 GRANT AVENUE. E. NEWARK. N. J 
to metal seals a wide variety of case styles and mounting 

brackets self-healing properties to add extra protection Export Division: Rocke International Corp. 13 E. 40 St., N. Y., N.Y 
against overvoltages or momentary surges higher insula- In Canada: Charles W. Pointon 6 Alcina Ave., Toronto 10, Ontario 


dependable operation up to 125° C 
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We have been making polarized relays for a number of 


years and at the present time find, to our own surprise, th: 
we have seven basic types in production, ready for 
production, or in the prototype stage. We have analyzed 
their relative usefulness for our own information. The 
condensed result may be of interest 


First, as to polarized relays in general, a word or two. All of 


them respond according to polarity of a direct current 
applied to their coils, or “follow” (it they can) an alternating 
current. All of them can be wound with two separate coils, 
responding to the magnitude and polarity of the ditference 


between the two (opposed) coil currents 


Depending on arrangements, some “latch” or “remember”, 


occupying either ot two switch positions indefinitely until a 


new pulse of opposite polarity is received in the windings 
SENSITIVE o— 
will remain in only one of the two positions unless current 


Form Z"). If to this type, spring bias is added so it 


of proper polarity is applied to oppose the spring, it is called 
“biased polar” (our “Form Y"). Finally, if some rather 
involved centering mechanisms are added, it will stay in 
neither position without coil signal but occupies one midway 
between. Of course, a simple stiff spring would do this but 
in an undesirable way. (Treatise available.) The result is a 
“3-position” or “null-seeking” relay (our “Form X"). 


Hor sepower 


Iower 5 1 ; } 
Power Circuit switching switching on 
switching On inputs of 1 to 15 inputs of 200 to 
on inputs milliwatts. Pulse 450 milliwatts 
from 8 to 450 repeating, light Exceptional latch- 
milliwatts duty telegraphy ing contactor 
i_—a— ——-e es et ee oe ee ee 
SWITCH RATING * 2 TO 5 AMP. .06 AMP, 2.0 AMP. 20 AMP. 
MAX. SWITCH COMB 4P27 SPOT 2P2T 
} 
simi _—— | | 
FORMS AVAILABLE 
ie iene > x.¥, z Novi = Z, LATCHING 
L 
RATED LIFE, NO. OF 
sneha” . 100,000 100,000,000 100,000 100,000 
| 
VIBRATION IMMUNITY > 10G TO 55 CPS 10G TO 55 CPS 30 G TO 55 CPS 


12 ‘ 
. milliwatts, Highly 
2 pole, developed pulse Small and Cheap, com- 


military. 6 to 
90 milliwatts. 


mercial and 
rugged, 


3 - position repeater tor 


plug-in with telegraphy and 


improved ther- data handling , 


mal stability up to 400 bauds, sec 


L 
T 
SWITCH RATING * > 2 AMP. 06 AMP. (0.5 AMP. 1.5 AMP. 1 AMP. 
a 
MAX. SWITCH POLES , 2P2T SPDT SPDT 2P2T 
{ 
e > 
FORMS AVAILABLE x z Z Y x Y 
SEE TEXT > x ss 
~ —~ _ +> ——— 
RATED LIFE, NO. OF , 
OPERATIONS ‘ isis vereren 
om — 
VIBRATION IMMUNITY  10G To 55 CPS 15 G TO 500 CPS 30 G TO 500 CPS NOT YET RATED. 
AT HIGHEST 
SENSITIVITY. 


* ' ' ‘ ‘ i. 
Switch rating and life rating are both conservative and arbitrary, rated current at 110VAC 


( resistive load) can be switched for rated number of operations without failure, bowever. 


— - ‘~~ SI” “2 
| ¥ | & 
' & ie 
fy 
_ | 4 
a 
> wi 4 
e | j 
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SIGMA INSTRUMENTS, INC. 
86 PEARL STREET, SO. BRAINTREE, BOSTON 85, MASS, 
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| Speed 


TELE-TECH & 


Military Contract Award: 


Electronic products, dollar value, and nam ; 
of manufacturing contractors receiving awar s 
as reported by U.S. Dept. of Commer» 


Batteries, dry cell-44,261—Burgess Battery C , 
Foot of Exchange St., Freeport, Ill. 

Resistors-47,567—Daystrom Instrument, Resist + 
Div., Daystrom, Inc., Archbald, Pa. 

Cable, telephone-44,019—General Cable Cor 
25 Beale St., San Francisco 5, Calif. 

Radiac Meter-29,245—El-Tronics, Inc., Fifth % 
Noble St., Philadelphia 23, Pa. 

Radio Receiving Set-2,656,424—Motorola, In 
4545 Augusta Bivd., Chicago 61, Ill. 

Antenna Groups-221,709—Bendix Aviation Cor; , 
Eclipse Pioneer Div., Teterboro, N.J. 

Quartz Crystals-50,096—Midland Mfg. Co., In 
3155 Fiberglass Rd., Kansas City, Kan. 

Anodized-Gel Battery-192,375—The Magnevc 
Co., Fort Wayne 4, Ind. 

Power Resistors-112,498—International Resis 
ance Co., 401 North Broad St., Philadelphia 
8, Pa. 

Mercury Type Batteries-132,035—P. R. Mallo: 
& Co., Inc., 60 Elm St., North Tarrytown, N.' 

Radio Compass-29,656—Edgar L. Scillitoe, Inc 
617 Brooklyn Ave., Brooklyn 3, N.Y. 

Voltage Regulators-53,006—Westinghouse Ele 
Corp., 32 North Main St., Dayton 2, Ohio. 

Control Panel-79,057—Munston Mfg. & Service 
Inc., Beech St., Islip, N.Y. 

Simulator-2,102,556—Link Aviation, Inc., Bing 
hamton, N.Y. 

Speed Indicator-53,695—Eclipse Pioneer Div., 
Bendix Aviation Corp., Teterboro, N.J. 

Indicator-54,074—Kollsman Instrument 
Corp., 80-08 45th Ave., Elmhurst, N.Y. 

Transmitters-148,767— Eclipse Pioneer Div., Ben 
dix Aviation Corp., Teterboro, N.J. 

K-37 Camera-82,760—xX-Ray Department, Gen- 
era Electric Co., 4855 Electric Ave., Milwau- 
kee, Wis. 

Electric Analog Computer-83,195—Goodyear Air 
craft Corp., 1220 Massillon Road, Akron, 0. 

Tape, magnetic-95,247—Reeves Soundcraft Corp 
10 East 52nd St., New York 22, N.Y. 

Generators, signal-86,603—Munson Mfg. and 
Service Inc., Beech Ct., Islip, Long Island, N.Y 

Reperforators, teletypewriter-31,949—Teletype 
Corp., 1400 Wrightwood Ave., Chicago 14, II! 

Rectifiers, | metallic-30,114—Winder Aircraft 
Corp., P.O. Box 268, Winder, Ga. 

Switchboards-177,951—Automatic Elec. Sa'es 
Corp., 1033 West Van Buren St., Chicago, II! 

Recorders-90,889——Bendix Aviation Corp., Freez 
Instrument Div., 1400 Taylor Ave., at Lock 
Roven Bivd., Baltimore 4, Md. 

Multiplexers-123,831—Western Union Telegrapt 
Co., 60 Hudson St., New York 13, N.Y. 

Radio Sets-1,165,213—A.R.F. Products Inc., 7627 
Lake St., River Forest, Ill. 

Teletypewriter Sets-3,244,855—Kleinschmid 
Labs., Inc., County Lane Rd., Deerfield, Ill. 

Control Panels-471,024—Radiomarine Corp. o 
America, 75 Varrick St., New York 13, N.Y. 

Teletypewriter Sets-2,152,578—Kleinschmid 
Labs., Inc., County Line Rd., Deerfield, Ill. 

Radio Receivers-160,214—Collins Radio Co., 855 
35th St. N.E., Cedar Rapids, la. 

Teletypewriter Sets-2,259,884—Kleinschmid 
Labs., Inc., County Lane Rd., Deerfield, Ill. 

Switches, engaging-28,860—Lear iInc., 110 
lonia Ave. N.W., Grand Rapids, Mich. 

Receivers, radio-100,514—wWells-Gardner Co. 
2701 N. Kildare Ave., Chicago 39, Ill. 

Transmitters, flow rate-115,215—Eclipse-Pioneer 
Div. Bendix Aviation Corp., Teterboro, N.J. 

Transmitters, true airspeed-241,211—Kolisman 


(Continued on page 126) 
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2 New SYLVANIA SOCKETS save 
Assembly Time... Cut Costs 
... Improve Performance! 


Tube Shield 
Ground Strap 


New Sylvania 7-pin Miniature Printed-circuit Sockets. Con- 
¢ tacts and center shield are shaped so that sockets can be 
stacked one upon another for automatic feeding and assembly. 
Small slots are used on the circuit board to receive the contacts, 
resulting in stronger chassis construction. Only one socket assembly 
need be stocked since terminals can be interconnected by printing 
the circuit on the chassis board rather than using a metallic con- 
nector on the socket itself. 

Insulator is molded of general-purpose or low-loss phenolic. Con- 
tacts are brass or phosphor bronze, plated to suit your specification. 
Supplied with or without center shield. Now available in 7-pin 
construction with 9-pin miniature and other types to follow. Tube 
Shield Ground Strap can also be furnished. 


New Sylvania Solderless-type Sockets 

© for wire-wrapped connections are now 

being made in all 7 and 9-pin miniature sizes. 

Contacts are shaped to provide reliable con- 

nections with the use of present wire-wrap- 
ping tools. 


For full information concerning 
these or other Sylvania parts, or special 
quality components engineered to your 


See the full story of Sylvania’s Fabri- own specifications, write to Dept. 4A- 

cating Services in Sweet’s Catalog— 1410, Sylvania today. 
Product Design File. Look for 1b 
| sy : 
i 
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. ; 


In Canada: Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine Street, Montreal, P. Q. 
LIGHTING - RADIO + ELECTRONICS - TELEVISION 
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The New SHURE, “TWIN-LEVER" 


CERAMIC PICKUP CARTRIDGE 


for High Fidelity systems 


= PC Series for 33Y3, 45, 78 r.p.m. 


AN “AB” LISTENING TEST WILL PROVE THAT THIS CARTRIDGE 
SURPASSES ANY OTHER HIGH QUALITY 
COMMERCIAL CARTRIDGE! 


r the Ceramic principle has been crossed 
f this cartridge. Designers of hi | 
1 hi-fi radio or tv phono ymM- } 
ng" this new “Twin-Lever’’ 
} superiority in tone quality 
1g en measured! 
T er , high tidelity ceran cartridge represents tne ultimate 
ir mmercial high fidelity reprodu n—without compensating 
preamplifiers! Smooth, wide range re I from 50 to 12,000 c.p.s., 
plus or minus 3 db. Other 1 make this new cartridgs 
tstanding performa are: higt mpliance that virtually elimi- 
} l tive mass pr 1 by new 
ined needle ind new ipling ... tailored needles on 
17 1 ntly for be rpmresponse, 
t S ¢ performance 
| u r tne artridge or the 
l B n } } an ingenious, lever- 
O| } t ha jle in and out of playing 
{ ) 
RADICAL NEW DESIGN FOR NEEDLE REPLACEMENT! 
Needle replacement is n it can be done blindfolded!! This 
is a feature that will be of nterest to the ultimate users of your 
original equipment. Anybody place the needle, without tools, in a 
few seconds—while the cartridge remains in the pickup arm! 


TECHNICAL DATA for MODELS PC4 and PC5 
Output Level at 1,000 c.p.s. | .40 volts (33%, 45 rpm) 


Output Level at 1,000 c.p.s. 65 volts (78 rpr 
Frequency Response 

Compliance 1.3 

Tracking Force 5 to8gra 

Net Weight 7.3 gran 
Dimensions 1 


ALSO... 
New High Output Ceramic Cartridges NO LESS OUTSTANDING IN THEIR 
CONTRIBUTION TO LOW COST, FINE QUALITY REPRODUCTION ARE 
THE HIGH-OUTPUT CARTRIDGES, MODELS PC2 and PC3. 


For further information on these remarkable new cartridges, write | 


SALES DIVISION—SHURE BROTHERS, INC., 225 W. HURON STREET, CHICAGO 10. ILL. 
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(Continued from page 124) 
Instrument Corp., Standard Coil Corp., 80-08 
45th Ave., Elmhurst, N.Y. 

Trainers, radar-714,818—Gilfillan Bros., 
1815 Venice Bivd., Los Angeles, Cal-f. 

Actuctors-65,189—Lear Inc., lonia Ave., N.W., 
Grand Rapids 2, Mich. 

Recorders, sound-69,420—Westrex Corp., 
Ave., New York 11, N.Y. 


Amplifiers, 12-channel carrier-34,325—William 
Miller Instruments, Inc., 325 N. Halstead Ave., 
Pasadena 8, Calif. 


Oscillographs, muitichannel-39,650—CEC Instru- 
ments Inc., 711 14th St., N.W., Washington 5, 
D.C. 

Antennas-38,722—American Phenolic 
1830 South 5th Ave., Chicago 50, II. 

Radar, ground-2,334,979—Bendix Radio Div., 
Bendix Aviation Corp., Baltimore 4, Md. 

Elements, telephone transmitter-30,430—Strom- 
berg-Carlson Co., 100 Carlson Rd., Rochester 3, 
N.Y. 

Transmitters, radio-260,232—Aircraft 
Corp., Boonton, N.J. 

Terminals, telephone-202,349—Western Elec. Co., 
Inc., 195 Broadway, N.Y. 

Receivers, radio-424,345—Collins Radio Co., 855- 
35th St., N.E., Cedar Rapids, la. 

Terminal Sets, radio-495,865—American Machine 
& Foundry Co., 1085 Commonwealth Ave., 
Boston 15, Mass. 

Radio Sets-210,810—A.R.F. Products, Inc., 7627 
Lake St., River Forest, fil. 

Radar-75,500—Gilfillan Bros., Inc., 1815 Venice 
Bivd., Los Angeles, Ca‘if. 

Radio Compasses-3,945,899—The Magnavox Co., 
Fort Wayne, Ind. 

Components, computer set-6,782,524—Ford In- 
strument Co., Div., Sperry Corp., 31-10 Thom- 
son Ave., Long Island City, N.Y. 

Radar Trainers-1,089,148—Gilfillan Bros., Inc., 
1815 Venice Bivd., Los Angeles, Calif. 

Trainer, bombing navigation-111,948—Boeing 
Airplane Co., Seattle 14, Wash. 

Oscilloscopes-91,354—Industrial Television Inc., 
369 Lexington Ave., Cliiton, N.J. 

Wire-30,207—Boston Insulated Wire and Cable 
Co., Boston, Mass. 

Harness Assys-31,781—Marcon Mfg., Co., 
River Rd., Nutley 10, N.J. 

Generators, signal-228,509—Cosmos Industries, 
Inc., 31-28 Queens Blvd., Long Island City, 
N.Y. 

Test Sets, radio-74,485—Taffet Radio and Tele- 
vision Co., 2530 Belmont Ave., Bronx 58, N.Y. 

Reader Systems, zero-64,105—Sperry Gyroscope 
Co., Div., Sperry Corp., Great Neck, N.Y. 

Connector Plugs-45,409—Cannon Electric 
3209 Humbold St., Los Angeles 31, Calif. 

Capacitors-29,666—Bendix Aviation Corp., E. 
Joppa Rd., Towson 4, Md. 

Tubes, electron-33,750—Bomac Labs., Inc., Salem 
Rd., Beverly, Mass. 

Tubes, electron-72,900—General 
Syracuse, N.Y. 

Tachometers, oscilloscope-497,702—General Mo- 
tors Corp., AC Spark Piug Div., Flint, Mich. 

Coil 


Inc., 


11th 


Corp., 


Radio 


141 


Co., 


Electric Co., 


Winders-44,303—Coil Winders, Inc., New 
York Ave., Westbury, L.I., N.Y. 
Test Sets, servo-96,904—Telectro Industries 


Corp., 35-16 37th St., Long Island City 1, N.Y. 


Oscillographs, recording-26,430—GEC _Instru- 
ments, Inc., Subsid. Consolidated Engineering 
Corp., 300 N. Sierra Madre Villa, Pasadena, 
Calif. 


Actuators, motor assy-28,588—Wm. R. Whit- 
taker Co., Ltd., 915 N. Citrus Ave., Los An- 
geles 38, Calif. 


Oscilloscopes-26,218—Tektronix 
831, Portland 7, Ore. 


Inc., P.O. Box 
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2AF4 

(Prototype —6AF4) 
Heater Current 0.6 A 
Heater Volts 2.35 


3AL5 

(Prototype —6AL5) 
Heater Current 0.6 A 
Heater Volts 3.15 


3AU6 
(Prototype—6AU6) 
Heater Current 0.6 A 
Heater Volts 3.15 


3AV6 
(Prototype—6AV6) 
Heater Current 0.6 A 
Heater Volts 3.15 


3BC5 
(Prototype—68C5) 
Heater Current 0.6 A 
Heater Volts 3.15 


3BE6 

(Prototype —6BE6) 
Heater Current 0.6 A 
Heater Volts 3.15 


3CB6 

(Prototype —6(B6) 
Heater Current 0.6 A 
Heater Volts 3.15 


4BQ7A 
(Prototype—6BQ7A 
Heater Current 0.6 A 
Heater Volts 4.2 


4B2Z7 
(Prototype—6BZ7) 
Heater Current 0.6 A 
Heater Volts 4.2 


5AN8 
(Prototype—6AN8) 
Heater Current 0.6 A 
Heater Volts 4.7 


Thermal choracteristics of all the heaters are con- 
trolled so that heater voltage. surges during -the 
warm-up cycle are minimized, provided thot these 
tubes are used with other types similarly controlled 


5AQ5 
(Prototype—6AQ5) 
Heater Current 0.6 A 
Heater Volts 4.7 


5BK7A 
(Prototype—6BK7 A) 
Heater Current 0.6 A 
Heater Volts 4.7 


518 

(Prototype —6T8) 
Heater Current 0.6 A 
Heater Volts 4.7 


5U8 

(Prototype —6U8) 
Heater Current 0.6 A 
Heater Volts 4.7 


5V6GT 
(Prototype —6V6GT) 
Heater Current 0.6 A 
Heater Volts 4.7 


6AU7 

(Prototype —12AU7) 
Heater Current 0.6 A 
Heater Volts 3.15* 


6AX7 

(Prototype —12AX7) 
Heater Current 0.6 A 
Heater Volts 3.15* 


6S4A 

(Prototype —6S4) 
Heater Current 0.6 A 
Heater Volts 6.3 


6SN7GTB 
(Prototype —6SN7GTA) 
Heater Current 0.6 A 
Heater Volts 6.3 


T2AX4GTA 
(Prototype —12AX4GT) 
Heater Current 0.6 A 
Heater Volts 12.6 


Heater ratings ore based on 600 milliamperes of 
current with heater voltage adjusted for same power 
as in fhe prototype. All other characteristics and 
ratings identical to those of the prototype. 


12B4A 

(Prototype —12B4) 
Heater Current 0.6 A 
Heater Volts 6.3* 


12BH7 

(Prototype —128H7) 
Heater Current 0.6 A 
Heater Volts 6.3* 


12BQ6GA 
(Prototype —6BQ6GA) 
Heater Current 0.6 A 
Heater Volts 12.6 


12BQ6GT 
(Prototype —6BQ66T) 
Heater Current 0.6 A 
Heater Volts 12.6 


12BY7A 
(Prototype —12BY7) 
Heater Current 0.6 A 
Heater Volts 6.3* 


Use of these tubes provides completely satisfactory 


TVset costs go down-quality 
stays high with Tung-Sol 
“series string" TV tubes 


T2L6GT 
(Prototype —25L66T) 
Heater Current 0.6 A 
Heater Volts 12.6 


12W6GT 
(Prototype —6W66T) 
Heater Current 0.6 A 
Heater Volts 12.6 


19AU4 

(Prototype —6AU4GT 
Heater Current 0.6 A 
Heater Volts 18.9 


25CD6GA 
(Prototype —25(D66) 
Heater Current 0.6 A 
Heater Volts 25 


*Using heaters 
connected 


c allel 


receiver characteristics during warm-up 


(Other types are in development) 


All the economies of series string design, with 
no sacrifice in reception quality, are available 
to TV set manufacturers who engineer their 
ie ret this new line of Tung-Sol Receiving 


The competitive position you achieve through 
savings in transformer and circuitry costs will 


formance of these Tung-Sol Tubes. 


The statistical quality control meth- 
ods by which Tung-Sol maintains 


TUNG-SOL 
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be strengthened by the long life and high ae 


outstanding uniformity in tube production, 
make these new types your best assurance of 
utmost economy in series string TV set manu- 
facture. For more information, write to Com- 
mercial Engineering Department, Tung-Sol 
Electric Inc., Newark 4, New Jersey. 


Sales Offices: Atlanta, Chicago, Columbus, Culver City (Los 
Angeles), = Denver, troit, Newark, Philadelphia, 
ttle. 


Bee makes All-Glass Sealed. Beam Lamps, 

ture Lamps, Signal Flashers, Picture Tubes, 
main TV and Special Purpose Electron Tubes 
and Semiconductor Products. 


For product information, use inquiry card on last page. 
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NEW STANDARD OF PROFESSIONAL TAPE RECORDING 


the magnificent 


unacor 


by Pentron 


Now ...a professional tape recorder that offers both 
for the MAXIMUM OPERATING CONVENIENCE 
first time plus UNMATCHED DEPENDABILITY 
es eS 


Dynacord is engineered to exceed the rigid 
requirements of broadcast stations, sound studios, 
industry and government. Its wide dynamic 

range and many convenient operating features amaze 
engineers and audiophiles alike. Compare 

it in every way with any other professional tape 
recorder and see why Dynacord sets 

the new standard of professional recording. 


Model DTM Tape Transport Mechanism, $350 net. 
Model DP-100 Broadcast Amplifier, $150 net. 
Model DS-10 Audiophile Amplifier, $75 net. 


Exclusive 2-speed, inside-out Hysteresis synchronous 
Write for motor. Direct capstan drive. 


detai/s and 


Exclusive dynamic braking, fast, positive, fool-proof. 
bulletin Frequency Response: 50-15,000 CPS at 15 in./sec. + 2DB 
Signal to Noise Ratio: better than 55 DB 


THE PENTRON CORPORATION 
777 South Tripp Avenue, Chicago 24, Illinois, Dept. TT10 
Canada: Atlas Radio Corp., Ltd., Toronto 


Largest exclusive makers of tape recorders and accessories 


Hear the “ALL ELECTRONIC ORCHESTRA’’—CHICAGO HI-FI SHOW 
Sept. 30—Oct. 2 © NEW YORK AUDIORAMA Oct. 14-17 


PENTRON 
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Toroidal Inductors 
(Continued from page 69) 


mechanical means. The case is of 
brass and hermetic sealing is accom- 
plished by the use of a special shaft 
bushing manufactured by the Auto- 
matic and Precision Manufacturing 
Company of Yonkers, New York. As 
previously mentioned, the terminals 
are mounted on the side of the case 
and the inductor, as normally fur- 
nished, is adaptable to either chassis 
or panel mounting. 

A typical curve showing percent- 
age variation in inductance as a 
function of shaft rotation is given in 
Fig. 4. The mean inductance value 
is specified as the nominal value of 
a “Rotoroid” and the range of values 
is from 50% to 150% of the nominal. 
It will be noted that the mean in- 
ductance value is obtained at the 
midpoint of the rotation and that the 
variation in inductance is substan- 
tially linear over a range of 40 or 
45% above and below the mean 
value. 


° 10 100 
FREQ K CYCLES PER SEC 


Fig. 6: Q as a function of frequency for VTI- 
B-.006. The mean inductance is 0.006 henrys 


Fig. 5 shows the variation of Q as 
a function of frequency at maximum 
and at minimum inductance, for a 
‘“Rotoroid” Type VTI-A whose nom- 
inal (mean) inductance is 0.30 hen- 
rys. Fig. 6 shows corresponding 
curves for a Type VTI-B which has 
a nominal inductance of 0.006 hen- 
rys. 


Magnet Stability 


It is believed that “Rotoroids” 
offer a combination of features not 
previously available in inductors for 
audio frequencies: They allow con- 
tinuous and stepless adjustment of 
inductance with 180° shaft rotation, 
absolutely free of electrical noise, 
and requiring no dc saturating cur- 
rent. They have high Q and produce 
very little stray coupling of signals 
to or from other parts of a circuit in 
which they are used. The choice of 
nominal inductance values is ex- 
tremely wide and the inductors are 
applicable to frequencies over the 
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tire audio range, particularly 
ove approximately 300 cps. They 
e hermetically sealed and designed 
withstand the shock and vibra- 
yn of normal use. 


Degree of Stability 


One factor still under investiga- 
yn is the degree of stability of the 
‘rmanent magnets. The magnets 
sed are Alnico V, supplied pre- 
,arged by The Indiana Steel Prod- 
‘ts Company of Valparaiso, Indiana, 
id they are believed to be as stable 
; any available . . . stable enough 
» make the “Rotorcid” resettable 
ith sufficient accuracy for most 
ses. 

“Rotoroid” Types VTI-A and VTI- 
} use toroidal coils similar to Bur- 
ell Standard Toroid Tynes TC-16 
ind TC-3, respectively. Inductance 
anges (nominal or mean values) 
ire from 1 mhys. to 32 hys. for the 
VTI-A, and from 1 mhy. to 500 mhys. 
or the VTI-B. Two miniature 
ypes, VTI-C and VTI-D, equiva- 
lent to Burnell Toroids TCO and 
[C-6, are available. 


**Rotoroid”’ Applications 


“Rotoroids” as new components 
have numerous applications. Design- 
ers of low-frequency circuits are 
handicapped by the lack of large 
variable capacitors to provide means 
of varying tuning, impedance, or 
phase. Usually the same result can 
be obtained by using variable induc- 
tors (possibly with circuit modifica- 
tions). “Rotoroids” appear to have 
ubstantial advantages over other 
ivailable types of variable inductors 
n such applications. Some specific 
levices for “Rotoroid” application 
ire: tunable audio oscillators (such 
is in tone channel generators for 
arrier multiplex systems), adjust- 
ible selective networks, variable fil- 
ters and equalizers, variable imped- 
nce devices, variable phase shift 
1etworks, telemetering devices, elec- 
ro-mechanical control devices, and 
ervo systems. 


Other Features 


Several other available features 
nake “Rotoroids” extremely versa- 
ile and adaptable: Any reasonable 
umber of taps or additional wind- 
ngs can be supplied. Capacitors or 
ther components can sometimes be 
neorporated in the same case. The 
haft can be coupled to a servo- 
10tor. (The standard shaft is 1% inch 
1 diameter by % inch long; longer 
1afts can be supplied.) Two or more 
Rotoroids” can be ganged. 


Application has been filed for a patent cover- 
several new developments, including those 


scribed herein. 
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BRADLEY | 


VACUUM 
PROCESSED 
RECTIFIERS 


LOCKED-IN STABILITY AND LONGER LIFE 


By locked-in stability and longer life, we mean this: We super- 
refine the selenium used in the Bradley foundation for rectifiers by 
vacuum distillation to achieve real control of the semi-conductor. 
Then we bond the selenium te plates under vacuum. The ultra- 
purity achieved in one step is completely protected against subse- 
quent contamination in the second step. 

Bradley rectifiers can be trusted completely. They will retain 
stability, last longer even under severe conditions of use, in the 
face of vibration, varying temperatures and sudden over-voltage 
surges. Your rectifier problems are over when you specify Bradley. 
Write us for a quotation. Let us demonstrate that Bradley rectifiers 
are not only highest in quality but lowest in cost. 


BRADLEY LABORATORIES, INCORPORATED 
170A COLUMBUS AVENUE e NEW HAVEN 11, CONNECTICUT 


For product information, use inquiry card on last page. 129 
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IMPROVED DESIGN FOR 
RUGGED DUTY CAPACITORS 


Johnson gang-tuned Mobile Transmitter using Type "R" capacitors 


JOHNSON TYPE “‘R” AIR VARIABLES 


Designed for strength and reliability, this Johnson version of a popular standardized capacitor 
is ideal for equipment subject to rough usage. Featuring sturdy construction, thicker than usual 
steatite stator support insulators, heavy brass end frames and rugged rotor bearing design, 
Type "R” air variables insure peak performance even under conditions of extreme vibration. 


Accurately aligned, soldered brass plates .023” thick e All metal parts heavily nickel 
plated e Double-bearing construction with %” shafts extended at rear for ganging two or 
more units @ Plate spacing .024” = 1200 volts peak rating e Rotor contacts silver plated 
beryllium copper for smooth high frequency operation. 


Especially suited to mobile and aircraft application, Johnson "R"” variables are the perfect 
choice for any design requiring rugged strength and resistance to vibration. For complete 
information write for data sheet #723 today! For information on all Johnson components 
write for your copy of Catalog #975. 


? Cap. per Sec. "Mm" . 
Cat. No. Type No. | rt Min. ieiiicadias | Net Price 
149-1 20R12 20 5 1 7/32" $2.05 
149-2 35R12 35 6 ee 2.10 
149-3 50R12 50 6.5 i7/az 2.15 
149-4 75R12 80 8 ge > af 2.30 
149-5 100R12 102 8.5 113/32” | 2.45 
149-6 140R12 140 9.5 119/32” 2.65 


Johnson Type "R” capacitors are available in maximum capacities to 320 mmfd. with .036”, 
.050”, .071", or .095” plate spacings as well as special platings and shaft lengths in production 
quantities. Also available without mounting feet for panel mounting applications. 


E. F. JOHNSON COMPANY 


2230 SECOND AVENUE SOUTHWEST * WASECA, MINNESOTA 


CAPACITORS * INDUCTORS © SOCKETS * INSULATORS * PLUGS * JACKS * KNOBS * DIALS « PILOT LIGHTS 


Transistor Reliability 
(Continued from page 79) 


is a problem that is being investi 
gated intensively. One might say tha 
this could have been the result o 
ambient humidity, but in contradic 
tion to this life tests conducted unde 
“dry” conditions predict this possi 
bility. The effect seems to be du 
primarily to temperature because ji 
is observed to be appreciably wors 
in a relatively short time at 65°C 
again under dry conditions. 

It is of interest that opens are si 
small in number that they are in. 
cluded in this summary only to em 
phasize the fact. Short circuits car 
be similarly categorized. Both o 
these items have always been a ma 
jor item in tube failures. As a matte) 
of fact, although it is not immedi- 
ately obvious from Table III, only 
transistors with opens or broker 
leads are totally inoperative in ths 
sense that tubes become totally in- 
operative. In other words, totally 
inoperative transistors account fo 
only 6.7% of the total defective. In 
the case of tubes in the military 
service, the number is_ approxi- 
mately 30°%°. 

It should be emphasized that the 
order of test in Table III is impor- 
tant. That is, the cutoff current re- 
jects if carried as far as the noise 
test would, in the majority be re- 
jected for noise as well. Another fact 
of interest is that 64% of the defec- 
tive units occurred in the first stage, 
30% in the second, and 6% in the 
third. Therefore, although the over- 
all reliability figure was 2% per year 
for the three stages combined, it was 
3.84% for the first stage where noise 
requirements are tight, 1.8% for the 
second stage, and .36% for the third. 


Other Environments 


From this present experience and 
other life tests we can make some 
predictions for applications outside 
the environmental bounds of the 
hearing aid for PNP diffused junc- 
tion germanium transistors where 
2% reliability figures are looked for 
We should emphasize that these 
statements refer to the present stage 
of the art and do not include po- 
tential possibilities. 

Moisture resistance is in some re- 
spects more of a test problem than a 
real one. Test conditions can be de- 
vised which will cause transistors to 
fail in a short time, but the fact still 
remains that there is still little evi- 
dence that in our climatic environ- 
ment moisture is a problem, par- 
ticularly at low voltages. Perhaps we 
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in orient ourselves practically on 
iis by considering that untreated 
rystal microphones have always 
een a problem in hearing aids be- 
ause of moisture effects. Transistors 
iave not. 

Operating temperature is all im- 
yortant and applies to transistors of 
ermanium whether hermetically 
ealed, evacuated, or sealed in an 
nert gas. Also, it does not matter as 
i first order effect whether the tem- 
erature is ambient or created by 
lissipation. There is little doubt that 
n applications critical to noise or 
‘utoff current reliability begins to 
all off at 50°C and is serious at 65°C. 
However, if a circuit is well stabi- 
ized for the effect of cutoff current, 
s well degenerated or non-critical 
or gain and can tolerate noise fac- 
tors of 25 db, then reliable operation 
of the 1% order can be achieved at 
65°C. As far as we know, low tem- 
peratures do not effect the reliability 
of junctions encapsulated in plastic. 

There is no dificulty with reliabil- 
ity up to, perhaps, —12 volts collec- 
tor voltage. One could question the 
reliability at —22.5 volts if the cir- 
cuit is critical to cutoff current. 
There does not seem to be any dam- 
aging effects due to high currents, 
even up to many times present “rat- 
ings,” but data is still being accumu- 
lated. 

In conclusion, we feel that our ex- 
perience demonstrates conclusively 
that plastic encapsulated transistors 
within the electrical bounds of the 


hearing aid and under climatic con- | 
ditions that man may be expected to | 


endure are capable of giving reliabil- 
ity figures that are completely com- 
parable to some of the most reliable 
tubes. 


References: 


“Transistor Reliability Studies," R. M. Ryder 
& W. R. Sittner, IRE Proceedings, Feb. 1954 


Aeronautical Radio Incorporated, General Re- | 


port #1 “Investigation of Electron Tube Re- 
liability in Military Applications,”’ Jan. 4, 1954 


New Remler Division 

R. C. Gray, president of Remler 
Co., San Francisco, has announced 
the creation of a new research divi- 
sion of the company, the Gray 
Scientific Div., under the direction 


of Dr. Winfield W. Salisbury. 


Bozak Moves to Norwalk 
The R. T. Bozak Co. now located 
n Stamford, Conn. has leased a new 
building on the Post Road, South 
Norwalk just east of Burndy En- 
zineering Co. This is the third move 
to larger quarters for this company 
‘ince it was established in 1949. 
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electronic frequency changers 


250VA and 1000VA capacity 
60~ to 60 ~ or 60 ~ to 400 ~ 


accuracy to +0.017% 


_ Model 
Input voltage 


| Output voltage 
Output frequency 


| Output voltage — 


SPECIFICATIONS 


FCD250 


400~ , adjustable 
|__ £10% 


95-130VAC, 19, 50-60~ 


115VAC, 18, adjustable 


accurate control of frequency 
accurate control of voltage 
good wave shape 

portable 

no special wiring or 
installation 


FCD1000__ 


208 or 230VAC, 
19, 50-60~ 


between 1 10-1 20 volts 
400~ , adjustable 
_+10% 


FC1000__ 


208 or 230VAC 
19, 50-60 ~ 


60~ , adjustable _ 
___|__ between 45 and 65 


+1.0% 


+1.0% +1.0% 


“$1.0% in standard models; +0.01% with auxiliary frequency 
standard (output frequency is fixed when using frequency standard) 


Time constant 


0.25 seconds 


Envelope modulation 


2% maximum 


regulation 
Output frequency a 
regulation 
Capacity : 250VA a 
Load range — ; _0.1 to full load 
| Distortion = 5% maximum 
the range : ~ Down to 0.7 F 


| 1000va 


____|_1000vA_ 


—_-— -——. --— - 


These industrial and laboratory frequency changers resulted from contracts for precision invert- 
ers. They should prove useful for testing components or complete instruments that must operate 
over variable frequency conditions. They can also be used as sources for precision 60~ or 


400~ 


for timing applications, or used with servo and/or gyro motors in design work. 


Sorensen electronic frequency changers are also being used with field equipment such as geo- 
physical vans, where motor generator set frequency control is often inadequate. Another use 


will be for checking equipment designed for 50~ 
instrument can be used to convert 5O~ 


line to 60™ 


(foreign) usage; conversely, the same 
source. 


Electronic frequency changers of other ratings are now in design. We shall be happy to send 
further information, or to correspond with you concerning your individual requirements. 
Address Sorensen & Co., Inc., 375 Fairfield Avenue, Stamford, Conn. In Europe, write directly 
to Sorensen A.G., Gartenstrasse 26, Zurich 2, Switzerland. 


SORENSEN 


375 FAIRFIELD AVENUE, 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1954 


For product information, use inquiry card on last page. 


STAMFORD, CONN. 


131 


ee 


132 


newest aids to 


AUTOMATION! 


- 


Here are three unusual “helping hands” which will 
enable you to reduce many of your present production 
and control operations to push-button simplicity. Be- 
cause of their versatility, they will fire your imagina- 
tion—suggest challenging new ways to manufacture 
better products faster, at lower cost. 


Clippard Miniature Pneumatic Cylinders, for 
example, are so small they can be jig mounted 
on %e” centers, making them ideal for activating 
electrical contacts, valves or small work holding 
or feeding fixtures. In test operations (see jig illus- 
tration at right) they actually give an operator extra 
hands to work with thru use of a foot pedal air valve. 


If your manufacturing process involves the test- 
ing, sorting, grading or matching of resistors, the 
Clippard P. R. 5 Automatic Resistance Comparator 
will pay for itself very quickly, permitting you to 
compare unknown resistors with a standard resistor 
simply by touching them across two terminals. Work 
can be handled either by unskilled operator or auto- 
matic production set-up. 


The Clippard P. C. 4 Automatic Capacitance Com- 
parator is a companion instrument permitting you 
to accurately check, grade, sort or match up to 
8000 condensers of any type (10 mmfd to 1000 mfd) 
in one day. Either unskilled labor or automatic 
set-ups can be used. 


Write for catalogue sheets describing these ver- 
satile new “helping hands” to automation, and lit- 
erature showing how others are using them to pro- 
duce higher quality products at lower cost, today! 


Ciippard 


INSTRUMENT LABORATORY, INC. 


7390 Colerain Road, Cincinnati 24, Ohio 


Clippard MINIATURE PNEUMATIC 
CYLINDERS (No. MAC 38), are 
shown above in atypical test jig 
set-up activating electrical con- 
tacts. Size of cylinders overall is 
236" x %e" dia., stroke 34" maxi- 
mum, spring return piston. Op- 
erates on as little as 12 pounds 
air pressure. 


P. R. 5 AUTOMATIC RESISTANCE 
COMPARATOR permits unskilled 
operator or automatic set-up to 
test, grade, sort or match as 
many resistors a minute as can 
be touched across two front 
terminals. Range 100 ohms to 
100 megohms. Three scales of 
deviation from your standard: 
—5% to +5%, —25% to +30% 
or —50% to +100%. 


P. C. 4 AUTOMATIC CAPACITANCE 
COMPARATOR grades, sorts, 
checks or matches all types of 
condensers (10 mmfd to 1000 
mfd) at production speeds with 
laboratory accuracy. Requires 
no accessories other than the 
standard capacitor against 
which unknowns are to be com- 
pared. 


MANUFACTURERS OF R.F. COILS AND ELECTRONIC EQUIPMENT 


For product information, use inquiry card on last page. 
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Tube Selection 


(Continued from page 71) 


off tube in the first i-f and a shar; 
one in the second). Tubes of variou 
cut-off values (measured under con- 
ditions of Fig. 1) were then put i: 
the second i-f and the overload poin: 
(20% syne stretch) noted. 

By using a tube with a cut-off o 
5.2V (1% point) the overload point 
was only 2000 uv. If the sharpes' 
one-third of the tubes for the con- 
trolled stages were rejected, the 
lowest cut-off tube possible will b: 
at 6.4V. The minimum overload sig- 
nal for the receiver will now be 60,- 
000 wv. The minimum signal han- 
dling capacity of the receiver in- 
creases thirty times by tube selec- 
tion. 


Four-Stage Result 


Fig. 4 shows the result on a four- 
stage i-f receiver. This receiver had 
three gain-controlled i-f stages. The 
third i-f stage, however, was oper- 
ated with a very remote screen, so 
that the second i-f tended to over- 
load the first. Wide cut-off tubes 
were then put in the first and third 
i-f stages, and a variety of tubes in 
the critical second i-f stage. The cut- 
off voltage of these vs. their over- 
load point is plotted in Fig. 4. The 
results are similar to the three-stage 
i-f receiver. Since three out of four 
stages are controlled in this i-f, only 
the narrowest 25% in cut-off can be 
rejected for this set. This point is at 
a bias of 6.25V. From Fig. 4, this 
gives a minimum overload signal of 
approximately 250,000 v. 


Testing Tubes 


Fig. 5 shows how tubes would be 
tested for production. This illustra- 
tion shows a 2 x 2 test board holding 
4 tubes, but an actual production test 
board should be at least 10 x 10, 
holding 100 tubes. Assume tubes for 
a three-stage i-f were to be selected. 
First, all 100 tubes are inserted in 
their sockets. The regulated negative 
bias supply is set to 6.4V (33% point 
in distribution curve). A 0-500 mi- 
croammeter could be used to meas- 
ure plate current. A red line is 
drawn at the 100 microampere read- 
ing. The operator now switches rap- 
idly through the 100 tubes. All tubes 
reading on or below the red line get 
coded with the color A. They are in 
the sharpest 33%. After the operator 
switches through the 100 tubes, she 
codes all uncoded tubes with color 
B. These tubes are suitable for use 
in the controlled i-f stages. Open 
filament tubes, and tubes not meet- 
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ng manufacturers’ cut-off specifica- 
tions can be thrown out at this point. 
An average operator should be able 
to go through a minimum of 300 
tubes per hour. This is about 2100 
tubes per day and would accommo- 
date a production rate of almost 700 
sets. Skill on the part of the opera- 
tor is incidental, and very little train- 
ing for the individual would be re- 
quired. When tubes are selected for 
a four-stage i-f where three stages 
are gain controlled, the 25% point 
on the distribution curve or approx- 
imately 6.25V should be used. Of 
course, if only two stages of a four- 
stage i-f are gain controlled, the 50% 
point could be the point of accept- 
ability. For a four-stage i-f, one 
operator selecting tubes can supply 
a production rate of slightly over 
500 sets a day. 


New GE Microwave Lab. 

GE will establish a new elect.on 
tube development laboratory in an 
ultra-modern structure to be built 
immediately on Stanford University 
land. Announcement of the new lab- 
oratory was made in a joint state- 
ment by Dr. W. R. G. Baker, GE 
vice-president and general manager 
of the company’s Electronics Div. at 
Syracuse, N. Y., and Dr. Wallace 
Sterling, president of Stanford. Dr. 
Baker explained that work at the 
laboratory will be concentrated on 
developing and exploring the appli- 
cation of microwave electron tubes 
which he said “promise to revolu- 
tionize the broadcast, communica- 
tions and radar industries over the 
next ten years.” 

H. R. Oldfield, Jr. has been ap- 
pointed manager of the new labora- 
tory. 


WALSCO VERTICAL CHASSIS 


Wa'ter L. Schott and Fred Miller (left) check 
printed circuit strip from new TV chassis PC-9. 
Design employs 25 tubes. Use of printed circuits 
reduces solder connections from 2900 to 56 
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209-5L compact 
oblique cutting plier 


307-5'AL extremely 
slim long nose plier 


Co) 
—, 


204-61 transverse 
end cutting plier 


complete new line. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 


Electric Corp., 
New York 


| Mathias 


BRBEL™M 


To =SPEEFD 


YOUR PRODUCTION 


You just can’t beat Klein pliers for 
smooth, easy operation—for steady 
dependability whatever your pro- 
duction job. That’s because Kleins 
are quality made of finest tool steel, 
precision fitted—individually tested. 
Handles fit the hand to perfection— 
knives shear through toughest wire 


with ease. 


And now the Klein plier selection is 


bigger than ever—in standard size 
patterns—in new compact patterns 
specially designed for intricate wiring 
and cutting in confined space. Avail- 
able with or without a flexible steel 


leaf spring. 


Pocket Tool Guide. 
Contains informa- 
tion on all types of 
Klein QualityPliers. 


Fr 
Write for your free &® 
copy of the Klein 


& Sons 
N 7 AVENUE H |! AGO 18 ILLIN 1s 
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.«« Very Low Frequencies 


RADIO INTERFERENCE 
and FIELD INTENSITY * 


measuring equipment 


Stoddart NM-10A + 14ke to 250ke 


Commercial Equivalent of AN/URM-6B 


* 
VERSATILITY... The NM-10A is designed to meet the most exacting labora- 
tory standards for the precise measurements, analysis and interpretation of 
VLF radiated and conducted radio-frequency signals and interference. 
Thoroughly portable, yet rugged, the NM-10A can be supplied with acces- 
sories to fulfill every conceivable laboratory and field requirement. 
EXCELLENT SENSITIVITY... The NM-10A sensitivity ranges from one micro- 
volt-per-meter to 100 microyolts-per-meter, depending upon whether rod 
or shielded loop antennas or line probe are used. 

ACCURACY... Each equipment is “hand calibrated” in the Stoddart Test 
Laboratories by competent engineers. This data is presented in simplified 
chart form. 

DRIPPROOF. .. Sturdy dripproof construction allows long periods of opera- 
tion in driving rain or snow without adverse effects. 

FLEXIBLE POWER REQUIREMENTS ...The ac power supply permits opera- 
tion from either 105 to 125 volts or 210 to 250 volts ac, at any frequency 
between 50 cps and 1600 cps. 


Stoddart RI-FI* Meters cover the frequency range 14ke to 1000mc 


HE NM-208, 150k to 25me 
Commercial Equivalent of 
AN/PRM-1A. Self-contained 
batteries. A.C. supply optional: 
Includes standard broadcast 
band, radio range, WWV, and 
communications frequencies. 


Has BFO. 


VHF 
NM-30A, 20mc to 400mc 


Commercial Equivatent 


of 


AN/URM-47, Frequency range 


includes FM and TV bands. 


NM-50A, 375mc to 1000mc 
Commercial Equivalent of 
AN/URM-17. Frequency range 
includes Citizens band and 
UHF color TV band. 


STODDART AIRCRAFT RADIO Co., Inc. 


6644-G Santa Monica Blvd., Hollywood 38, California « Hollywood 4-9294 
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High Speed Relay 


(Continued from page 86) 


was about to bounce. Second th 
armature was so constructed tha 
friction losses and air loading we: 
high. 

The shape and duration of th 
driving impulse greatly affects con 
tact bounce. As the driving voltag 
is decreased a point will be reachex 
at which the armature will exhibi 
bounce. This is due to the fact tha 
the transient flux is just sufficient t 
accomplish the armature transfe 
and there is no surplus of force t 
hold the armature in position. Hig] 
peak currents of short duratior 
cause the armature to be accelerate: 
to high speed but fail to supply fore: 
during the period when the prob 
ability of bounce is the greatest. 

In order to keep the average coil 
energy to a minimum, the relay was 
designed to operate on a current im- 
pulse. If this impulse is obtained by 
discharging a capacitor through th: 
relay coils the series network of R, 


Fig. 10: Polarized reiay transistor circuit 


L, and C must be at least critically 
damped or the negative overshoot 
will cause the armature to be thrown 
back to its original position. For a 
coil inductance of 30 mh., a capaci- 
tor of 1 ufd in series with a resisto! 
of 100 ohms is ideal for operation o1 
24 vde. This provides a driving im- 
pulse of approximately 1 usec. dura- 
tion and of sufficient peak value to 
affect transfer in a short period of 
time. 

An improvement over the single 
layer leaf armature was obtained by 
folding the armature in the shape of 
a V. Filling the void in the V with 
a fluid or viscous material com- 
pletely eliminated bounce but this 
was considered not too desirable, if 
not impractical in the case of a fluid 
gave excellent results. 


Activating Cireuits 


The following circuits are repre- 
sentative of the types of circuits 
Continued experimental work with 
the V armature led to the develop- 
ment of a laminated armature which 
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1ich can be used to activate the re- 


Commutator. Operation of the 
lay directly from a commutator 
effective for many applications, as 

r example, actuation from a rotat- 

g radar antenna. The commutator 

ay be built with short segments to 

ipply pulses of any desired dura- 
on. 

Where commutator sections pro- 
ide impulses of longer duration 

1an desired, the impulse may be 

ifferentiated as shown in Fig. 7. 
‘his circuit allows use of the full 
alue of the supply voltage in both 
lirections and thus assures maxi- 
num relay speed for the voltage 
ivailable. If some holding current 
s desired for higher shock resist- 
ince the circuit of Fig. 7 may be 
nodified by returning the relay coils 
to a center-tap on the voltage sup- 
ply and by-passing the 1 uf capaci- 
tor with a resistor of approximately 
1000 ohms. 

Thyratron. Fig. 8 shows the basic 
schematic of an activating circuit 
employing thyratron tubes. A one 
tube paraphase inverter is used to 
supply grid signals to two thyra- 
trons connected in series across the 
plate voltage supply. A negative 
input will cause thyratron #1 to fire 
causing current to flow through the 
| uf capacitor and through the relay 
coils to ground. Thyratron #1 then 
deionizes due to lack of anode volt- 
age. A positive input will cause 
thyratron #2 to fire and discharge 
the 1 uf capacitor to ground caus- 
ing current to flow in the opposite 
direction through the relay coils. 

Vacuum Tubes. A very flexible 
relay control allowing high imped- 
ance input is shown in Fig. 9. The 
circuit is a modified Eccles-Jordan 
and is not at all critical in adjust- 
ment. The cricuit ont only provides 
the high peak current necessary for 
high speed operation of the relay 
but also provides a few millamperes 
of holding current necessary for the 
relay to withstand shocks of 50g 
without contact chatter. 

Transistors. The polarized relay is 
ideal for use in transistor circuits 
because the power capability of a 
transistor is based upon the average 
‘MS watts dissipated. Since peak 
currents in the rang2 of 50 to 100 
ma. are available with only a slight 
lecrease in transistor alpha and an 
ictivating power of only about 50 
(w-sec is required by the relay, the 
two units are quite compatible. 


Transistor Cireuit 


The circuit of Fig. 10 not only 
upplies the peak current necessary 
or rapid switching but also fur- 
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Eacopeelaned Precision Wire Wound Resistors 
Defy Shock, Vibration and Extreme Changes 


Completely sealed in epoxy resin and wound on steatite bobbins, RPC 
has engineered Type L Resistors that are protected against extreme 
humidity, temperature and altitude conditions, mechanical damage, while 
maintaining dimensional stability. 


Type L Resistors, in many tests, have withstood 30 humidity cycles of 
MIL-R-93A moisture resistance tests without deterioration. They fully 
meet the requirements of U.S. Govt. Specifications MIL-R-93A. Not 
affected by extremes in humidity, altitudes, and corrosive influences; pro- 
tected against outside elements. 


RPC can supply Type L on short notice with lug type terminals or wire 
leads; in a complete line of standard, midget and sub-miniature sizes. Wide 
range of performance! Write for catalog or additional details. 


Sales representatives in all principal cities of the U.S. 


RESISTANCE PRODU Cre CO. 


714 RACE STREET + HARRISBURG, PENNA. 


Mokers of Resistors High Megohm, High Voltage, High Frequency, Precision Wire Wound 


For product information, use inquiry card on last page. 135 
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M80 MAGNECORDER 


PAGO 24, ILLINOIS 


For product information, use inquiry card on last page. 


Magnecorders are the most widely 
used professional tape recorders in the 
world! These versatile, dependable 
units are ideally adapted for research, 
testing, data recording, and many 
other uses — delivering the highest 
performance characteristics available 


at any price level. The proof — and 


the truth—is on every Magnecord tape. 


Vagnecord dealers are listed under “Recorders” 


in your classified telephone directory. 


mwmagqgnecord, inc. 


DEPARTMENT TT-10, 


High Speed Relay 
(Continued from page 135) 


nishes a few milliamperes of holding 
current. A second and identical cir- 
cuit is required to energize the other 
relay coil. This circuit will operate 
on negative input pulses of 3-5 v and 
as narrow as 0.5 usec. The tran- 
sistors are operated well within their 
rating up to switching rates of sev- 
eral hundred operations per second. 


This paper was presented at the 1953 National 
Electronics Conference held in Chicago 


RTCA Assembly To Review 


Status of Common System 
A symposium on the subj-ct 
“Where Are We and Where Are We 
Going with the Common System?” 
will be a major feature of the Fall 
meeting of the Assembly of the Ra- 
dio Technical Commission for Aero- 
nautics on October 1 at the Willard 
Hotel in Washington. Officials of 
government and industry will com- 
prise the panel of the symposium. 
RTCA received the Collier Trophy 
six years ago for “the greatest 
achievement in American aviation” 
—the Common System, It is gener- 
ally recognized that the implemen- 
tation of the Common System has 
not proceeded exactly as planned. 
However, the need for, and impor- 
tance of, a Common System con- 
tinue to be recognized. The objective 
of the symposium is to explore such 
questions as: where do civil avia- 
tion and the military services stand 
today concerning the Common Sys- 
tem?—how close are we to achiev- 
ing it, or how far away?—which are 
the organizations responsible for it 
and what are they doing about it? 


Blonder-Tongue Expands 


Blonder-Tongue Labs, Inc., of 
Westfield, N. J., has expanded its 
production capacity with the open- 
ing of a second plant in Westfield 
providing over 50,000 square feet of 
space. 


New telecruiser being loaded for HJRN-TV, (Radio 
Difusora Nacional de Colombia), in Bogota, Co- 
lombia. Telecruiser is built to DuMont specifica- 
tions by the Flexible Corp. of Loudonville, Ohio. 
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NEC Preview 


(Continued from page 73) 


rechnic, Inc., Providence, R. I. ..... sree “SC 
rechnology Insirument Corp., Acton, 
Mass. .. ms . 50 


rektronix, Inc., Pori land, ‘Ore. 101-102 
reletronics Laborator y, Inc., W estbury, 

> ee.  - .119 
rel- Instrument Co., ‘Inc., Cc arlstadt, . z 39-40 
rensolite Insulated Wire Co., Inc., Tarry- 

town, N. Y. ; aes 
rransistor Products, Inc.. Boston, Mass. 49 
Waveline, Inc., Caldwell, N. J. ..-104 
Weckesser Co., Chicago, Ill. . ; 5 


Audio Engineers 
Sixth Annual Meeting 

Sessions on microphones, tape ma- 
hines and tape recording, reco ds 
ind record manufacturing, pickups 
ind loudspeakers will comprise the 
program for the Sixth Annual Meet- 
ng of the Audio Engineering So- 
‘iety, to be held October 14-16, in 
he Hotel New Yorker, New York. 
The three-day gathering will be pre- 
‘eded by a banquet in the same ho- 
tel. 

The technical papers program for 
the convention is as follows: 


Cathode Follower Circuits Applied to a 
Microphone,” John K. Hilliard and James 
J. Noble, Altec Lansing Corp., Beverly 
Hills, Calif. 
Microphones for Informal Use,”’ L. M. Wig- 
ington and R. M. Carrell, RCA Electronic 
Products Div., Radio Cop. of America 
Uniaxial Microphones,’ Dr. H. F. Olson 
John Preston and J. C. Bleazey, RCA Labs 
Div., Princeton, N. J. 
Quantitative Measurement of Wind Noise 
Sensitivity in Microphones,”’ R. M. Carrell, 
RCA Electronic Products Div., Radio Corp 
of America 
“A Moving Coil Feedback Disc Recorder,” 
C. C. Davis, Westrex Corp., Hollywood, 
Cal. 
An Experimental Study of Distortion,’ C 
J. LeBel, Audio Instrument Co., New York 
An External Automatic Sweep Generator 
for Use with Cathode Ray Oscilloscopes,” 
Alan Bloch, Audio Instrument Co., New 
York 
‘Transistorized Magnetic Tape Recorder,” 
A. I. Aronson, RCA Engineering Products 
Div., Radio Corp. of America, Camden, 
N. J. 


A New Miniaturized Tape Recorder,’ A. C 
Travis, Jr., Broadcast Equipment Special- 
ties Corp., Richmond Hill, L. I 

Definite Stereophonic Sound,’ Col. R. H 
Ranger, Rangertone, Inc., Newark, N. J 
Frequency Modulation Noise in Magnetic 
Tape,’ Robert A. von Behren and Robert 
J. Youngquist, Minnesota Mining & Mfg 
Co., St. Paul, Minn. 

Magnetic Recording Measurements,”” Wal- 
ter H. Erikson, RCA Electronic Products 
Div., Radio Corp. of America, Camden. 
Defects in Magnetic Recording Tapes, their 
Causes and Cures,” Frank Radocy, Audio 
Devices, Inc., New York. 

Locating Defects in Magnetic Recording 
aR Andreas Kramer, Audio Devices, 


New Use and New Magnetic Products in 
Tape, Film and Instrumentation Applica- 
tions During the Past Two Years,” E. W. 
Franck and E. Schmidt, Reeves Soundcraft 
Corp., Springdale, Conn. 
Quality Control in Record Manufacturing,” 
E. H. Uecke, Capitol Records, Hollywood. 
An Evaluation of Record Stylus Pressure 
Considerations,” and “Recording Quality 
and its Relation to Manufacturing,”’ Dr. A. 
Max, RCA Victor Div., Radio Corp. of 
America, Indianapolis, Ind. 
The Advantages and Problems of Full Fre- 
quency Phonograph Records,”’ Paul 
Weathers, Weathers Industries, Inc., Bar- 
rington, N. J 
Geometrical Considerations of the Record 
Groove and Reproducing Stylus,’’ William 
S. Bachman, Columbia Records, Inc., New 
York 
Speculations on the Cause and Prevention 
of Needle Wear and Noise in the Phono- 
graph Playback Process,’ Dr. Frederick 
V. Hunt, Rumford Prof. of Physics and 
(Continued on page 138) 
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STANDARD 
PIEZO 


CdS Crystal 


Photocells 


(CADMIUM SULFIDE TYPES) 


nnouncing... 


ACTUAL SIZE 


FOR IMPORTANT COST SAVINGS 


N PHOTOELECTRIC ASSEMB 


NO AMPLIFICATION RE- 
QUIRED in 4 out of 5 ap- 
plications. Cell activates in- 
expensive sensitive relay 


directly. 


FAST RESPONSE TIME — 5 
Better than 
most fast relays. 

SENSITIVITY per unit area 
comparable with conven- 


milliseconds. 


tional photo-multipliers. 

LINEAR RESPONSE... TINY 
2MM? SENSITIVE ELEMENT 
means greater accuracy for 
delicate measuring devices. 


SMALLER IN SIZE... FAR 
LOWER IN COST. 


STANDARD PIEZO COMPANY, Carlisle, Pa. 


ENGINEERING DATA 


Write, wire, or "phone today for 
Engineering Bulletin PC-10, giv- 
ing complete details. 


From counters, headlamp dimmers, 
burglar alarms, process control and 
inspection devices to sensitive photo- 
electric measuring devices, these new 
Standard Piezo CdS Crystal Photocells 
pave the way to drastic cost and size 
reductions—even to the point of mak- 
ing photoelectric automation feasible 
for many home and industrial uses 
where equipment costs have been pro- 
hibitive in the past. 

Using a special cadmium sulfide 
sensitive element, these tiny photocells 
deliver from 1 to 2 milliamperes when 
illuminated with 50 to 100° foot- 
candles and with a bias of approxi- 
mately 100 volts. Inexpensive sensitive 
relays and the smallest batteries or 
power supplies can readily be used. 

Standard Piezo CdS Crystal Photo- 
cells are supplied in two hermetically- 
sealed glass types and 
one subminiature type 
measuring only 4” in 
diameter by 4” long 
including built-in lens. 
Still smaller styles with 
identical characteristics 
can be made to order. 


= STANDARD 
PIEZO 


Leaders in modern crystal development 


. for over 25 years. 


For product information, use inquiry card on last page. 
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Eimac High Vacuum 
Rectifiers 


Seared? 
peer 


8) 7200 


7a 
iss 


’ 


i 


2% 


PALL! 


ig >> 
yee 


LOW CURRENT, HIGH INVERSE VOLTAGE OPERATION 


Fimac’s complete line of eight high 


vacuum rectifiers cover a wide range 


of average current, 15ma to 


750ma 


and peak inverse voltages from 


25,000v to 75,000v. In power supply 


units, voltage multipliers, pulse serv- 


ice or special applications at high 


frequencies, extreme ambient temper- 


atures and high inverse voltages, 


Eimac high vacuum 


rectifiers 


are 


ideal. They give reliable performance 


at high frequencies and high volt- 


© For additional 
inte rmation al iil 
Ei mac hi 44) ¢ ualit ) 

gh q 


high vacuum rectifiers 
contact our Technical 


Se rvices de partme nt 


* An Eimac trade name. 


For product information, 


a, F 
| 


| 


TYPE 
2-25A 
2-50A 
8020 
2-150D 
250R 
253 
2-240A 


| 2-2000A 


ages without generating radio fre- 


quency transients and have no lower 


limit to ambient operating tempera- 


ture. Ruggedly 


constructed, Eimac 


high vacuum rectifiers contain many 


of the 


famous 


Eimac 


transmitting 


tube features such as an instant heat- 


ing thoriated tungsten filament, that 


allows application of filament, plate 


voltages simultaneously; an exclusive 


radiation cooled pyrovac* plate; and 


elimination of internal insulators. 


ee 
ae 


EIMAC HIGH VACUUM RECTIFIERS 


Average 


Current 

MA 

50 

75 
100 
250 
250 
350 
500 
750 


PLATE 


Dissipa- 


tion 
Watts 
15 
30 
60 
90 


100 
150 
1200 


Peak 
Inverse 
Voltage 
25,000 
30,000 
40,000 
30,000 
60,000 
15,000 
40,000 
75,000 


FILAMENT 
Volts Amps 
6.3 3.0 
5.0 4.0 
5.0 6.5 
5.0 13.0 
5.0 10.5 
5.0 10.0 
7.5 12.0 

10.0 25.0 


use inquiry card on last page 


The World’s largest scenes of ite aes ning 
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AES Meeting 


(Continued from page 137) 


Gordon McKay, Prof. of Applied Physic 
Harvard University. ; 

‘Present-Day Developments in Magnet 
Phonograph Pickups” Walter O. Stant 
and Theodore Lindenberg, Pickering 
Co., Inc. Oceanside, L. I. 

“A Twin Lever Ceramic Cartridge,” B. £ 
Bauer, L. Gunter, Jr., and C. E. Seele 
Shure Bros., Inc., Chicago 

“Amplifiers for Music Reproduction,” He) 
mon H. Scott and Herbert P. Kent, He) 
mon Hosmer Scott, Inc., Cambridge, Mas 

“Loudspeaker Quality Control and the Con 
sumer,” Edward V. Reiss, University Loud 
speakers, Inc., White Plains, N. Y. 

“Correlation of Transient Measure nents o 
Loudspeakers and Listening Tests,’’ Murla 
S. Corrington, RCA Victor TV Div., Radix 
Corp. of America, Camden. 

“Recent Developments in High Fidelit 
Loudspeakers,” Dr. Harry F. Olson, Joh: 
Preston and Everett G. May, RCA Lab 
Div., Princeton. 

“Acoustical Calibration of Loudspeakers a 
the Higher Frequencies,’ John K. Hilliard 
Altec Lansing Corp., Beverly Hills, Cal 

“An Electrostatic Loudspeaker Develop 
ment,” Arthur A. Janszen, Engrg. Con 
sultant, Cambridge, Mass. 

“A 20-inch Corner Horn of Unusual Deve! 
opment, Paul W. Klipsch, Klipsch & Asso 
ciates, Hope, Ark. 

“Mitilti-Crossover, Multi-Impedance Net 
works for Compatible Multi-Speaker Sys 
tems,’”” Abraham B. Cohen, Universit 
Loudspeakers, Inc., White Plains, N. Y. 

“High Efficiency Three-Way Speaker Sys 
tems,”” Saul J. White, University Loud 
speakers, Inc.. White Plains, N. Y 


IRE-AIEE Symposium 
On Automation 


The Philadelphia Sections of the 
Institute of Radio Engineers and th 
American Institute of Electrical En- 


gineers have arranged a six evening 


program (starting 7:30 p.m.) wit! 
nine lectures on automation cover 
ing automatic production in elec- 
tronic, metalworking and process in- 
dustries. Meetings will be held at th: 
Phila. Electric Auditorium, Ediso: 
Building, 9th and Sansom Streets 
Registration for complete series i: 
$3.00 for Professional Society Mem- 
bers, $4.00 for non-members. Singl 
lectures are $1.00 each. Dates an 
papers to be presented are as fol 
lows: 


Oct 14 Automation in the Automotive Il 
dustry, J. E. Cunningham, Wilson Autom: 
tion Co., Detroit. 

Oct 21 Electronic Auto-Assembly I, Aut 
matic Fabrication in the Electronics Indus 
try, Cledo Brunetti, Dir. of Research, Mec! 
Div., General Mills, Minneapolis. 

Oct 28 Electronic Auto-Assembly II, Aut 
matic Wiring, Semi J. Begun, V.P. & Di 
Adv. Div., Clevite-Brush Development C< 
Cleveland. 

Etched Circuits, Donald Mackey, Electron 
Components Dept., Tube Div., R.C.A., Can 
den, N. J. 

Nov 4 Electronic Auto-Assembly I 
Flexible Control of the Electronic Assembl) 
Automation, Geo. W. Gamble, Supvr. Inc 
Sys. Unit, G. E. Adv. Elect. Center, Ithac: 
Modular Approach to Mechanized Assembl\ 
Robt. F. Henry, Electronics Div., A.C.F 
Corp., Alexandria, Va. , 

Nov 11 Process Control, Instrumentatio 

and the Analogue Computer, in Proces 
Control, Donald P. Eckman, Prof., Case Ir 
stitute of Technology, Cleveland. 
Important Developments affecting Autom: 
tion in Chemical Plants, Victor F. Hanso! 
Asst. Dir. Eng’g. Res. Lab., E. I. DuPont d 
Nemours & Co., Wilmington. 

Nov 18 Management Aspects of Automa 
tion, W. W. Beardsly, Manager, Manufactu! 


ing Engineering Services, Dept. 7, Genera 


Electric Co., Schenectady. N. Y 


¢ 
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se PERSONAL 


Roderick A. Brew has been appointed 
hief engineer of Richard D. Brew Co., 
‘oncord, N.H. 


Dr. Leslie G. Peck has joined Arthur 
D. Little, Inc., Cambridge, Mass., where 
e will direct the Computing Lab. 


Walter H. McDonald has succeeded 
Bruce Quisenberry as chief of the Sig- 
1al Corps. Office of Technical Liaison. 
Vir. Quisenberry has become associated 
vith Automatic Electric Co., Chicago, 


Dr. Paul Oncley has been named 
iudio development engineer at Kay 
Flectric Co., Pine Brook, N.J. During 
World War II Dr. Oncley was affiliated 
vith the Div. of Physical War Research 
t Duke Univ. 


om al 


R. A. Humphrey 


P. Oncley 


Richard A. Humphrey has been ap- 
ointed chief of Research and Develop- 
nent of the Clifton, N.J. plant of Myca- 
ex Corp. of America. 


Harold H. Newby, chief engineer for 
KAKE Radio in Wichita, Kans., has as- 
umed the position of chief engineer 
or KAKE-TV. Martin Umansky has 


ecome general manager of the station. 


Dr. Ernst H. Krause has resigned the 
ost of assoc. director of research at the 
Naval Research Lab. to become Direc- 
or of Research Labs. at the Missile 
Systems Div. of Lockheed Aircraft Corp. 
\ssisting Dr. Krause are Dr. Mont- 
somery H. Johnson, associate director, 
r. Eric Durand, Edward J. Zadina 
nd Henry R. Senf. 


Jerome Corwin has joined the engi- 
eering staff of the Special! Products 
liv. of I-T-E Circuit Breaker Co. and 
ill head up the Design and Develop- 
ent Section on electro-mechanical de- 
ces, servo mechanisms and computers. 
lr. Corwin was formerly chief of the 
lechanical Engineering Section of the 
S. Army Signal Corps Labs. 


Harold H. Adler has been appointed 
ief engineer in charge of color TV 
‘velopment program at Lion Mfg. 
rp., Chicago, Ill. 

(Continued on page 163) 


ELECTRICAL ENGINEERING 


OR PHYSICS 


GRADUATES 


Here is an ideal way 
for the engineer o1 
physicist with some 
aptitude for writing to 
enter the field of advanced 
electronics. In this 
relatively new and 
expanding area you can 
make immediate and 
effective Use of your 
academic training while 
acquiring additional | 


experience. 


Hughes Research and Development 
Laboratories are engaged in acontinu- 
ing program for design and manufac- 
ture of integrated radar and fire con- 
trol systems in military all-weather 
interceptor aircraft. Engineers who 
produce the maintenance and opera- 
tional handbooks for this equipment 
work directly with engineers and 
scientists engaged in development of 
radar fire control systems, electronic 
computers, and other advanced elec- 
tronic systems and dev Ices. 

Your effort in the field of engineer- 
ing writing through these publica- 
tions transmits information to other 
engineers and technical personnel on 
operation, maintenance and modifi- 
cation of Hughes equipment in the 
tield. 

You will receive additional training 
in the Laboratories at full pay to be- 
come familiar with Hughes equip- 
ment. Seminars are conducted by 
publications specialists to orient new 
writers. After-hours graduate courses 
under Company sponsorship are 
available at nearby universities 


HUGHES oc: 


ingeles County, California 


RESEARCH AND DEVELOPMENT LABORATORIES 


SCIENTIFIC IND ENGINEERING STAFI 


Relocation of applicant must n 
J apt 


disrupt an urgent military project 
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crRE SB 2EARS 


yews) MANUFACTURERS 


Se. _ REPS 


G. S. Marshall, with offices at 40 § T 
Los Robles, Pasadena 1, Calif., has bee Roc 
| appointed sales rep for the Calif., Ariz or 
N.M. area by Waveline Inc., Caldwel Cor 
| N.J., microwave instrument and acces Jac 
sories manufacturer. Similar appoint Bez 
ments went to J. R. Dannemiller Assox Sid 
1791 Oakmont St., Cleveland 21, Ohi Det 
for Ohio, Mich., western Penn., and \ inc 
Va.; Murphy & Cota, 1409 Peachtr« s 
St., N.E., Atlanta, Ga., for southeaste1 St., 
U.S. and Ed. A. Ossmann and Assoc rep 
65 Webster St., Saratoga Springs, N.Y Wa 
for the Schenectady, N.Y. area. En; 
Equipment Sales Corp., Kingspor Ss. 
K Tenn. has been named sales rep for th the 
TAKE THE Gu ESSWOR eastern Tennessee area by the Fielder J 
Instrument Div., Robertshaw-Fulto: the 
Controls Co. Co 
OUT OF SCOPES John P. Dearie has joined the Indus che 
trial Div. of Art Cerf & Co., Newark Th 
a N.J. Mr. Dearie was formerly wit] = 
It’s all done by combining any number of electron guns up Western Electric Co. and Daystrum In eq 
to ten in a single cathode ray tube. Then, when you have to | strument Co. “as 
measure simultaneous phenomena, you've actually got a num- Rg edge gr beerstiese en — a 
ber of oscilloscopes in one—all operating continuously with- Bliley Electric Co., Erie, Pa. to cove: Th 
out the disadvantages of electronic-switching or an optical bagged line of quartz crystals a 
. ° ° Ss ras » sla< — aera ia 
system. And only ETC multi-channel scopes and multi-gun pore gyn pron: We 
tubes make Simul-Scopic signals available to meet such a wide Florida. for 
variety of individual needs. Detroit Tap & Tool Co., Baseline - 
Mich., has been appointed exclusive dis- = 
tributor for Automatic Methods Inc om 
MULTI-CHANNEL SCOPES Elizabeth, N.J., to handle sales and Va 
. with the combination you need of band service of “Auto-Tap” lead screw tap- ;, 
: : came | ping tools in Ohio, Indiana, Michigan, st 
width, gain, sensitivity, frequency response, northern Illinois, Wisconsin, eastert po 
with or without film strip recording. Sepa- Iowa, hip California. The B. C. Mac a 
. : cat pede | Donald Co., with offices in St. Loui: eu 
rate intensity, focus, and axes controls for | Wickith ond Mies Kae wk alee 
each channel. | Missouri, southern Illinois, Kansas ‘a 
| Nebraska, and western Iowa. Pt 
MULTI-GUN TUBES | Byron McDonald Co., Los Angeles M 
has been appointed southern Californi: Ce 
. with 2 to 10 guns . . . round or square radio-TV sales rep for Krylon Spra ne 
face... 3 to 12 inches. Special purpose tubes Coatings and Krylon Dulling Spray - 
: ‘ : ‘ Two midwest appointments were als - 
made to specification, including every type announced by the company: for th 
capable of commercial manufacture. | state of Michigan, the Wayne Beite = 
| Co., Birmingham and for Ohio an a 
THIS FREE CATALOG Louisville, Ky., the John O. Olsen Co Ce 
Cleveland. bl 
entitled “Oscillography—Key To The | K. C. Burcaw & Co., of 22128 Gran 1] 
Unknown”, shows why there is no other equip- | River Ave., Detroit, has been announce 
g EN Sie | as reps for the state of Michigan b 
ment so easy to use, So comprehensive in 1ts Dale Products, Inc., Columbus, Nel 
presentation, and so economically practical resistor manufacturer. . 
for simultaneous oscillography. Write for Fe crs” ig iy, cP Poem gre “0 i 
your copy. resent Fairchild Recording Equip. C ‘. 
in all the New England states, exce 
*Simul-Scopic — Two or more simultaneous | Connecticut. Leonard Zlowe, 108 V . 
events which can be observed on a cathode Sinner ios ae preg 
ray tube (Reg. Applied for) York. On the West Coast, the compan ‘ 
has named Irving R. Stern, 406 © j 
Spring St., Los Angeles 13, Calif. rep fo ! fe 
‘ “oe southern California and Arizona, an 
efeetronle MIDE, Gorporaulon the E. L. Berman Co., 758 Natoma St 


| San Francisco, Calif. to represent thei 


| line of hi-fi equipment in the norther! 
1200 E. MERMAID LANE, PHILADELPHIA 18, PA. | labesine aeaen, 
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"es MANUFACTURERS’ 
Me. REPS 


T. R. Matthews, 160 Glen Ellyn Way, 
Rochester, N.Y. has been appointed rep 
or upper N.Y. state by Trav-Ler Radio 
Corp. Similar appointments went to: 
Jack Geartner, 823—86th St., Miami 
Beach, Fla. for the state of Florida and 
Sidney S. Adler, 3377 Krameria St., 
Denver, Col. for the states of Colorado 
ind Wyoming. 

Stanley A. Harris Co., 318 Harvard 
St., Boston, Mass., has been appointed 
representative for Allies’ Products, Inc., 
Washington, D.C. in the Boston-New 
England area. Paragon Sales Co., 111 
S. 22nd St., Philadelphia, Pa. will cover 
the Philadelphia area. 

James M. Scales recently announced 
the formation of the James M. Scales 
Co., with offices in the Western Mer- 
chandise Mart, San Francisco, Calif. 
The company will specialize in repre- 
senting manufacturers of electronic 
equipment and supplies. 

Walter J. Brauer and Associates, 
15631 Lakewood Heights Blvd., Cleve- 
land 7, O., recently announced that 
Thomas O. Miles, former instructor in 
Naval radio, had become a member of 
the organization. 

Announcement has been made of the 
formation of the G. G. Leeds Co., sales 
engineers, in Great Neck, N.Y. The 
company presently represents Victoreen 
Instrument Co., Instrument Div., and 
Vacuum-Electronic Engineering Co. 

Eltron Engineering Sales, 246 Walnut 
St., Newtonville, Mass. has been ap- 
pointed exclusive New England repre- 
sentative for Helipot Corp., potentiom- 
eter mfr. of S. Pasadena, Calif. 

Sid Levin, 4217 Okalona Rd., Cleve- 
land 21, Ohio, will represent Granco 
Products in Ohio excluding Trumbull, 
Mahoning, Columbiana and Jefferson 
Counties, and in Michigan. Jack Geart- 
ner Co., with offices at 823 86th St., 
Miami Beach, Fla., will represent the 
line in Florida. 

Tom Blackburne has been appointed 
engineering sales rep for the New Eng- 
land States by Transicoil Corp., mfr. of 
control system components and assem- 
blies. Mr. Blackburne will be located at 
119 Ann St., Hartford, Conn. 


ROLLING REP 


J. C. Van Groos Co., Sherman Oaks, Cal. manu- 
facturers reps, are using this converted bus 
'o bring their products to engineers in the 
Cal., Arizona, N.M. area. Equipment is set 
up in the bus, and powered from a 110 v. gen- 
erator. Added features—indirect lighting, plush 
carpets. 
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This compact | 
equipment _ 


is accessible, too, 


Industrial Slides. 


were used here. His answer: 


becomes quite important! 


“May we quote you on that?” we asked. 


the same band width.” 


For product information 


“Primarily for the convenience of the service 

eleven sections contains approximately 150 vacuum tubes. Even with the low 
PI ) 

tube failure rate of 2% per 1000 hours, fast serving 


“Well,” he answered, “say ‘appreciably larger’. 
the wiring capacitance, which, in turn, would have required more power to get 


technician. 


for preventive maintenance 


That would have increased 


' Grant Industrial Slides 


A product of Grant Pulley and Hardware Corporation 
31-75 Whitestone Parkway, Flushing, New York 


use 


This Time Signal Generator was built for Air Force ballistics testing by 
Vitro Laboratories, a division of Vitro Corporation of America. It employs Grant 


We asked Charles K. Raynsford, project group leader, why Grant Slides 


“In addition, this compactness would have been impossible without the 
Slides. In a conventional arrangement, the unit would have been twice as large.” 


“All in all, we’re proud of this design,” he added. 
That makes it even. We’re proud of our Slides. 
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...and see why the 
Rust Remote Control System is your best buy 


First . . . you'll find that no two Rust systems are exactly alike. They 
are not ‘‘packaged”’ units, but engineered systems, specifically designed to 
fit your transmitter. 

Second ... you'll see that the Rust system is complete — you have 
nothing else to buy “‘to fit your equipment”. You even get interconnection 
diagrams, especially made for your transmitter and monitors. 


Third ... there are no tubes, so there are no tube failures. There are 
no adjustments, so there are no maladjustments. The Rust system functions 
as it should . . . with practically no maintenance. 


If you are considering Remote Control, investigate before you buy. 
Take a peek behind the panel and you'll choose Rust. 


5 Tower lighting Unit 


Sy 


FOR EXAMPLE — Rust Type RI-108- 


R O8-5 

i ther Rust accessory units roe at 

tee ~< shting Unit 15 complet ‘ = 

srt eit offers an extra featt be _ 

ere ly meters lighting curren a 
it not only = een G the opers 

ages it neon ; over-ri le the time- 

ca 


Its control feature 
lock or photocell 
r other purl 


: iefense emer- 
for civil ¢ . here’s 

.3 With Rust, there * 
Om V » Send for 


when you 


gencies 0 y accessory 


what you get 


an extra wun ¢ 
Brochure show!ng 
huv the Rust Systen 


the (rust) industrial company, inc. 


INDUSTRIAL CO 
—————— 


608 WILLOW STREET, MANCHESTER, N. H. 
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Scale Model 


(Continued from page 91) 


stability, particularly where thir 
walls are specified. Where we 
weather is a factor, wood mode! 
can be moisture-proofed to a fai 
degree. However, other genera 
types of model construction ir 
which no wood is used are consid- 
ered as almost completely weathe: 
proof. One such type has the addi 
tional and perhaps most outstandin 
advantage of extreme light weight 


Plastics 


Fiberglass reinforced resins 
usually polyesters—are laid up it 
or on forms and backed by polysty- 
rene foam, either in “sandwich’ 
form or as simple backing. Tech- 
niques developed at C.E.A. allow 
models and sections cf models (e.g.: 
tail groups, nose sections) with di- 
mensions in the order of 12 to 18 ft 
which weigh from less than 75 to 
90-odd lbs. (See Fig. 8) Th 
strength of a “skin” of fiberglass re- 
inforced plastic only .005” thick is 
exceedingly great when _ properly 
bonded to structurally correct lay- 
ers and bracing members of poly- 
styrene foam. Complex surfaces, 
openings, attachment features, are 
possible to fabricate to very close 
scale fidelity tolerances. The appli- 
cation of the metal skin is not dif- 
ficult, but it is interesting to note 
that certain metal surface treat- 
ments may actually weigh in them- 
selves as much or more than the en- 
tire plastic model inside them! 

Where the frequency band _in- 
volved in the test project sets a 
minimum factor of scale reduction 
to the model size of, say 8, or 7. 
and the aircraft involved is a very 
large one, such extremely light-for- 
their-size models can be supplied 
for use on some of the taller an- 
tenna range towers. In such cases 
weight being within the tower’s load 
limits, “breeze loads” become a fac- 
tor and often the plotting of the 
measurement patterns is restricted 
to calm conditions only. 


Electrical Continuity 


Other problems, important in an- 
tenna model design and fabrication, 
whatever their type of construction, 
are worthy of comment. One. has to 
do with provisions for obtaining sat- 
isfactory electrical bonding between 
the mating surfaces where access- 
to-interior demountable sections 01 
doors fit to the main portion of the 
model. (See the diagram of Fig. 9) 
Of course, these mating surfaces 
should fit accurately, but in critical 
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reas, @ precaution is often taken 
vhich acts in somewhat the same 
vay as a light trap around a camera 
‘over. That is, a second surface of 
oniact, generally at right angles to 
he primary surface, is carefully fit- 
ted, and the metal surfaces are 
smoothed for good continuous con- 
tact. Gaps in the contact between 
these mating surfaces can not only 
interrupt proper current distribu- 
tion, but could, if in resonance di- 
mensionally, radiate as 
themselves. 

Frequently, silver plated beryllium 
copper “finger stock” is used to as- 
sure that no such gaps will exist in 
the surface “envelope.” (Fig. 9) Ii 
has been found helpful in this re- 
gard to design such demountable 
sections with as much of the sepa- 
ration plane lying in a “water 
plane” (horizontal plane parallel to 
the craft’s longitudinal axis and 
perpendicular to its vertical axis) 
as possible, and at the same time, 
as small a cut as possible in a plane 
which cuts a major axis. Cuts paral- 
leling a major axis generally lie 
parallel to current lines, thus caus- 
ing minimum upset of the latter 
and occasional gaps, unless they are 


antennas 


large compared to wavelength, 
rarely cause troublesome disturb- 
ances pattern-wise. However, sepa- 
rations in surfaces across a fuselage 
or body, or transversing a wing, can 
and do frequently show current in- 
terruption and inaccuracies in pat- 
terns. Finger stock, as mentioned 
above, can minimize this condition, 
as can the use of small to medium- 
size braided shielding, inside of 
which is pulled small live rubber 
tubing. This self-expanding tube of 
braiding will, when set into cne of 
two mating surfaces, assure a vir- 
tually continuous contact in which 
electronic “gap-osis” will not be 
likely to exist. 


PLOTTING BOARD 


enema eet tagen et 


New automatic plotting board announced by 
Benson-Lehner Corp., 2340 Sawtelle Bivd., W. 
los Angeles 64, Calif., is the Electroplotter 
Model G which accepts inputs from punched 
cards, punched tape and keyboard. This unit 
plots on a 30” x 30” surface with an accuracy 
of 1 part in 1500, or 0.02”, whichever is greater. 
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Thee NEW 


Fairchild Precision Potentiometers 


Type 751, resistance range 400 to 20,000 ohms, linearity 


TYPE 751 7" 
TYPE 741 1/2” 
TYPE 754 2” 


better 


LOOO, 5000. 10.000 


5000, 10.000, 20.000 


+0.5% or better; Type 741, resistance 
25,000 ohms, linearity 


range 


500. to 


+0.5% or better; Type 754, re 


50.000 ohms 


Three more reasons why 


Fairchild can supply ALL your 
precision potentiometer needs 


sistance range 800 to LOO.000 ohms, linearity 


754 


+().15% or 
All are extremely compact and are available with 
servo mounts. Internal clamp rings permit ganging with 
out increasing overall diameter. All have gold-plated ter 
minals for reduced contact resistance and easier soldet 
ing. Standard resistance values Types 741 and 751—500 
90.000 ohms: Lype 


L000, 


Fairchild makes a complete line of precision potentiometers to fill all 
vour needs—linear and nonlinear potentiometers, single or in ganged 


combinations. . 
threaded bushing mounts . . 
requirements, 

Fairchild guarantees accuracy of 


. single-turn, helical and linear motion... 


with servo o1 


. and with resistance elements to meet your 


1% in nonlinear types and +0.5% 


in linear types. Highly accurate production methods and close mechani 
cal tolerances, plus thorough type-testing and quality control, assure high 
resolution, long life, low torque and low electrical noise level in every 
Fairchild potentiometer. For more information, or for help in meeting 
your potentiometer problems, call on Fairchild Camera & Instrument 
Corp., Potentiometer Division, 225 Park Avenue, Hicksville, L. L, N. Y., 


Department 104-53E1. 


For product information 


use 
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NEW DEVELOPMENTS AT BUREAU OF STANDARDS-V 


|. Calibrating Vibration Pickups & Accelerometers 


In recent years the widespread use of 
vibration pickups has introduced a seri- 
ous calibration problem. There was 
need for rapid, reliable means of am- 
plitude and acceleration § calibration 
over wide frequency ranges. Several 
accurate calibration methods have re- 
cently been developed at the National 
Bureau of Standards. In one method, a 
“chatter” accelerometer determines very 
accurately the peak value of a sinusoidal 
acceleration, when this value is slightly 


” 
s 
* 

* 
~~ 
% 
& 

* 


FULL 14" PICTURE 


in excess of one g. The device is useful 
in setting the acceleration level of vibra- 
tion generators which are used in the 
calibration of vibration pickups. In an- 
other method, a steel bar is mounted on 
a conventional vibration generator. A 
vibration pickup is attached to one end 
of the bar, and the system is driven at 
its resonant frequency. Use of the reso- 
nance effect achieves values of acceler- 
ation up to 1090 g—much higher than 
would be attainable if the pickup, with- 


Price: $399.00 


Use : 


FEATURES 


® Rugged metal case 
® More picture per square inch of panel 
®@ High contrast, high light output 


18 Ww Eh 
MODEL 600-A 


®@ All operating and positioning controls available from front. 
(driving, AFC, H width and linearity on rear panel) 


®@ All standard—easily available tubes 
® Available for rack mounting 


SPECIFICATIONS 


Bandwidth: 8 mc (More than 600 


Bridging connection on sync. 
lines) Input impedance: Hi-impedance 


HIGH GAIN (with bridging or termination 
Input signal required—approxi- jack) 
mately .2 volt peak to peak. Input power: 117V—50 or 60 cycle 
Inputs: Negative picture com- —150 watts. 
posite signal . .. or Overall Dimensions: 16!/2"' wide, 


Negative picture with 
separate negative sync. 


|(DAGE 


— 
Hi 0 F 


111." high, 1834" deep. Wt. 58 
Ib. 


TELEVISION 


DIVISION 


SECOND STREET « BEECH GROVE, INDIANA 


THOMPSON 
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PRODUCTS 


CLAMPING — 
SCREW 


TEFLON DISK 


Ba TiO, 
pIScs 


Diagram of chatter accelerometer 


out the steel bar, were mounted directly 
on the same type of shaker. 


Chatter Accelerometer 


The “chatter” accelerometer is a de 
vice in which a loose mass on a ver- 
tically vibrating surface bounces or 
“chatters” when the peak acceleration 
of the sinusoidal motion exceeds + 1 g. 
Using an improved accelerometer de- 
veloped by C. W. Kissinger of NBS, the 
acceleration of the shaker table to which 
the device is attached, as well as the 
chatter of the loose mass, are converted 
into an electrical signal which is dis- 
played on the screen of an oscilloscope. 
The mathematical relationship was also 
derived between (1) the amount by 
which the peak value of the sinusoidal 
acceleration exceeds 1 g and (2) the 
point in the cycle at which the first 
bounce occurs. If this mathematical re- 
lationship is applied to the accelerom- 
eter ouput as observed on the oscillo- 
scope screen, acceleration levels from 
about 1.01 g to 1.04 g may be set with an 
accuracy of approximately 0.2% at fre- 
quencies up to 60 cps, and with some- 
what decreased accuracy up to about 
150 cps. The accuracy of calibration was 
estimated by comparison with an optical 
calibration in which the peak-to-peak 
displacement of the chatter accelerom- 
eter was measured with a micrometer 
microscope. Stroboscopic illumination 
makes the accelerometer appear to be 
nearly motionless for ease of measuring 
displacement. In the Bureau’s chatter 
accelerometer, the loose mass can be 
clamped by a screw and prevented from 
chattering. The accelerometer can then 
be used as a secondary standard for 
accelerations in excess of 1 g at fre- 
quencies up to 1200 eps. 


Steady-State Calibration 


The method for steady-state calibra- 
tion at high values of sinusoidal ac- 
celeration was developed by T. A. Perls 
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ind C. W. Kissinger of the NBS staff. 
In this method, a steel bar is clamped 
to the head of an electrodynamic shaker 
it its center point, so that both ends of 
the bar are free. The accelerometer be- 
ng tested is clamped back-to-back with 
in NBS-33-14 secondary-standard ac- 
‘elerometer at one end of the bar, and 
1 balancing weight is fastened to the 
»ther end, if needed. The whole system 
is driven at its resonant frequency by a 
70-watt amplifier. Steady-state acceler- 
itions have been measured with this 
system up to 1090 g, zero to peak, at 
874 cps. When the resonant bar was ad- 
ditionally loaded with a 40-gram test 
accelerometer, accelerations up to 665 
g were attained. In comparison, if the 
steel bar had not been used and the ac- 
celerometer had been mounted directly 
on the shaker head, the maximum at- 
tainable acceleration would have been 
only 50 g. 


Vibrational Amplitude 


A series of tests was conducted in 


Internal view of steel bar with vibration 
pickup clamped at one end. Measures 1090g 


which the steel bars used as part of the 
resonant system were first tested in the 
annealed state, and then heat-treated 
and again tested. Results indicate that 
the heat treatment increases the maxi- 
mum _ steady-state acceleration two- 
fold. In most cases the vibrational am- 
plitude did not remain proportional to 
the shaker excitation current over the 
full available power range. Thus, the 
elastic properties of the bars used in the 
tests limit the maximum steady-state 
vibratory amplitudes attainable by this 


method. 


Shaker Armature 


In this method, the armature of the 
electrodynamic shaker is part of the 
resonating system, and its amplitude of 
motion at resonance is proportional to 
the amplitude at the ends of the bar. 
This mode of operation makes it pos- 
sible to determine that the output of an 
NBS-33-14 accelerometer from 25 to 
1090 g at 874 cps is proportional, with- 
in 2%, to the output of a velocity pickup 
built into the armature of the shaker. 
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2. Diode Amplifier 


Research on application of semicon- 
ducting d:odes has led to the develop- 
ment of a new class of amplifiers that 
utilizes the reverse transient phenome- 
non of these two-element rectifying de 
vices. Devised by A. W. Holt, the diode 
amplifier—using no vacuum tubes and 
achieving power gains up to 10 per 
stage—promises important application 
in the future design of high-speed elec- 
tronic digital computers. For example, 
it may be used as a pulse repeater 
stage, in varied types of flip-flop cir- 
cuits, or as a wide-band, flat-response 
amplifier. Future improvement in the 
manufacture of diodes may make the 


principle useful for amplification at 
even microwave frequencies. 

The basic requirement of the diode 
amplifier is that it be supplied with 
power from an r-f source whose fre- 
quency is the same or higher than the 
modulating signal frequency. This re- 
quirement puts the circuit in the same 
category as magnetic and dielectric 
amplifiers. 

A semiconductor diode of the ger- 
manium or silicon type has two static 
conditions: (1) a forward conducting 
state, characterized by high conduc- 
tivity, and (2) a reverse conducting 
state, characterized by low conductivity. 
The forward state is achieved by apply- 
ing a biasing voltage so that the anode 

(Continued on page 153) 


first 


Pt eee» 
..when se 


\ 
conds count! 


Commercials fall into place—accuratel y—with the Fairchild 530. 


Exact timing of transcribed program material is assured 


with this superior transcription turntable. 


Unsurpassed in broadcasting 


telecasting applications— 


synchronous at all three speeds—it reaches stable speed in minimum 


time without overshoot. Noise and rumble are virtually non-existent. 


In the entire field, no similar unit matches the performance of 
the Fairchild 530—first ... when seconds count! 


* Write for illustrated literature and prices 
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154th STREET & 6th AVENUE, WHITESTONE, N. Y. 
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WAVEGUIDES 


FOR 


RADAR & MICROWAVE 
LINK SYSTEMS 


We offer complete facilities 
for manufacturing Wave- 
guide components from your 
drawings and specifications 
—or expert design and 
development to meet your 
needs. 


@ Precision Cast Waveguides 
@ Aluminum Dip Brazing & 
Heliarc Welding 


@ Broadband Waveguide 
Components 


@ Duplexers 


Mixers 
Rotating Joints 
Hybrid Junctions 


INSTRUMENT CORP. 


52 West Houston Street | 
New York 12, N-Y¥, 


Crystal Mounts 
Bends 


Write for Illustrated Brochure 


THE WAVEGUIDE HOUSE SINCE 1943 


DEVELOPMENT 
ENGINEERS 


Design Engineering, Practical Research, 


FOR: ee 

Investigations of Theories, Functional Analysis 
An interesting challenge for senior design engineers to work 
directly with top project supervisors helping through the 
prototype stage new developments in: 


© Automatic Control Instruments 
® Electronic Navigational Aids 
® Magnetic Amplifiers 


© Airborne Armament Systems 
® Guided Missile Controls 
© Computing Equipment 


For these jobs we are interested in men with two or more years experience 
in electro-mechanical work related to the above fields or in men with 
superior scholastic records in physics, electrical, electronic or mechanical 
engineering 


YOU’LL LIKE WORKING AT FORD INSTRUMENT 


® Not too large, not too small 

Stable but progressive company 

© N.Y. C. location with all its addi*iona: 
varied opportunities 

Above-average fringe benefits 


Pension Plan 

Nine Paid Holidays 

Two Weeks vacation with pay 
Tuition assistance for further related 
studies 


Our policy of permanency of positions and continuity of service does not 
allow us to employ engineers unless there is a clear and definite need for 
them projected years into the future. And we promote from within 

If you can qualify, we urge you to contact by mail, or if in N. Y. C. phone: 


Mr. P. F. McCaffrey, Stillwell 4-9000, Extension 416 


FORD INSTRUMENT COMPANY 


Division of the Sperry Corporation 
31-10 Thomson Ave., Long Island City, N. Y. (20 minutes from the heart of New York City) 


For product information, use inquiry card on last page. 
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Tri-axial Pulse Cables 
(Continued from page 76) 


over a frequency range from 10 kc 
to 10 mc due to the improved mag- 
netic shielding. 

Conventional shielding theory in- 
dicates that the energy leaking 
through the braid is in the form of 
a cylindrical transverse electric (TE) 
wave, which is reflected at any boun- 
dary at which it encounters large 
changes in intrinsic impedance of 
the media. 


The intrinsic impedance 7 in ration 
alized mks units is defined as: 


Jwu 
4 jwe 
. ] 7’ P . . 
where: w 2x treq. — radians/sec. 
uw = permeability — hys/m. 
é permittivity tds/m. 
g conductivity mho/m. 


(For example, at 1 mc the intrinsic 
impedance of a good conductor like 
copper is 0.37 milliohms and that of 
a good dielectric like polyethylene 
is 250 ohms, resulting in a ratio of 
over 600,000.) This would indicate a 
large improvement could be obtained 
by the introduction of a dielectric 
interlayer between the braids used 
as the outer conductor and the oute: 
braid used solely for shielding pur- 
poses. Full effect of this outer shield- 
ing braid can be obtained only by 
grounding it directly to the shields 
of the equipment and maintaining 
it electrically insulated from the 
common grounding bus used within 
the equipment. 

Fig. 7 is the measured surface 
transfer impedance of the three de- 
velopmental pulse cables which con- 
tain two copper braids, a 5 mil 50% 
overlap polyethylene tape separator, 
and a third copper braid. These 
curves do not fully illustrate the 
performance discussed above inas- 
much as the cables were tested with 
all the braids connected to a com- 
mon ground resulting in data simi- 
lar to that indicated in Fig. 6. 

Noise measurements were per- 
formed at medium power pulse 
conditions on several of these repre- 
sentative types of pulse cables in an 
attempt to correlate surface transfer 
impedance with noise in terms of 
uv/Kc. Unfortunately, these meas- 
urements are too incomplete to be 
presented at this time; however, they 
do indicate the need for decreasing 
the capacitance coupling between 
the outer conductor and shield. 

While the three polyethylene pulse 
cables discussed herein fall short 
of ultimate requirements of the high- 
est power modulators, they appear 
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») more than adequately fulfill the 
eed for current applications in the 
nedium power field. These cables 
xhibit lower attenuation and higher 
veak and average power handling 
apacity than the present standard 
ubber cables. They are capable of 
yperation at peak voltages from 10 to 
20 kv and at impedance levels of 50 
» 25 ohms with maximum average 
owers of 15 to 24 kw with a 1 usec. 
uulse. The “triaxial” construction 
fers considerable reduction in noise 
adiation. The polyethylene dielectric 
provides less distortion of short 
pulses and incorporates a greater 
margin of safety between operating 
voltage and ultimate corona levels. 
Pending the development of suitable 
‘triaxial” connectors, these cables 
nay be used on an interim basis with 
conventional ceramic pulse connec- 
tors slightly modified to accommo- 
late the small dimensional changes. 


Chis paper was presented at the 1953 National 
ectronics Conference in Chicago 


New Headlight Dimmer 


O. T. McIlvaine of Electron-Radar 
Products, 1041 N. Pulaski Rd., Chi- 
cago, Ill., has developed a new auto- 
mobile headlight dimmer which 
eliminates the photo cell and the 
entire amplifier usually employed. 
Heart of the new unit is a miniature 


photo gas tube which delivers 


PHOTO POWER TUBE 


POWER RELAY 
/ Om CIRCUIT 


r- 


‘ 


[ ] -—— vierator 


Photo and schematic of new headlight dimmer. 


enough power to activate a relay 
lirectly (20 ma plate current). 

In total darkness the new tube 
will stand an anode voltage of 800 
v. without passing current. However 
if any light is on the tube it will fire 
it 250 v. This voltage spread can be 
regulated in tube design to get oper- 
ition over a range of 125 to 1000 
‘olts. A high vacuum type tube in- 
stead of the gas filled unit can also 
be employed in which case the grid 
-lement is made photosensitive. 


amplifier. G.E. designed it for ex- 
treme portability. Total weight with 
batteries just 35 pounds. Forget 


I ‘’s a breeze to set up and operate 
this remarkable single-package 


about assembling and handling a _ 


bulky group of amplifier units... 
go on location with the BA-6-B! 


Note This Package 
Of Plus Quality Features: 


@ Built-in 400 cycle tone generator elimi- 
nates “woofing” time ...speeds level 
checks (an original G-E development). 


@ Special cue circuit yields 30 db gain be- 
tween phoneline and headset with line 
key in cue position—eliminates need of 
second line for cue circuit. 


@ Low level output permits feeding pro- 
gram to any associated sound system. 


(op. F ORT 


\J©) AMPLIFIER 


@ AC or battery operation solves power 


failure problems. 
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NAME ... 


ADDRESS 


crossbar 


A truly superior switch 
for 
MASTER CONTROL AND 
MONITOR SWITCHING OF 
AUDIO & VIDEO CIRCUITS 
Also 
COMPUTERS @ TELEMETERING 
TELEPHONY @ DELAY LINES 
ETC. 
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General Electric Company, Section X48104 
Electronics Park, Syracuse, New York 


Please send me a copy of Bulletin ECB-1. 


\---GENERAL GQ) ELECTRIC 
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Advantages 
Extreme flexibility 
Fast quiet switching 
Crosstalk down 60 Db at 10 MC 
Any group of setups may be he'd 
intact while setting up others 


Provision for spot or remote control 


Strapwiring eliminated 


@ Individual magnets at 


Excellent HF characteristics 


: each cross-over. 
Palladium contacts 


° ximum, six conductors 
Reduced cost Ma . 


Compact design, small size per circuit. 
Low operating power—2.5 watts @ Life-tested to 100 million 


Simple “‘package”’ installation operations. 


JAMES CUNNINGHAM, SON & CO., INC. 
Dept. T-1, Rochester, New York Tel: BAker 7240 


For product information, use inquiry card on last page 147 
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Magnetic Tape Recording ” 
| Bulletin No. D2-1, a 14-page, illustrated B 
| booklet prepared by Ampex Corp., 934 Char- pe 
|} ter St., Redwood City, Calif., explains a new i 

| technique for data recording, machine con- , 

' trol and process regulation. Describes vari- ss 

ous recorders and accessories = 
~o 
Metal Stampings : 

| 
A new brochure prepared by American ° \ 
Name Plate & Mfg. Co., 4254 W. Arthington 10 
St., Chicago 24, IIl., illustrates the use of 10 
decorated metal stampings as_ functional 

components. Pa 
A 
0 ‘‘Magnetostriction”’ ‘ac 
Bulletin A-169, released bv International! et 
Nickel Co., Inc., 67 Wall St., New York 5 or 
N.Y., consists of 28 pages, 11 graphs, and an esi 

Cl 7.3 150 .36 extensive bibliography. Discusses ferromag- ) 


WE ARE SPECIALLY ORGANIZED cn 6.3 173 36 netic metals and alloys 
TO HANDLE DIRECT ORDERS OR C2 a] : Ar 
ENQUIRIES FROM OVERSEAS 7 High Frequency Resistors , 


SPOT DELIVERIES FOR U.S. 7 Catalog Data Bulletin F-1, prepared by — 

0 s c3 5.4 197 64 International Resistance Co., 401 N. Broad des 

BILLED IN DOLLARS — C33) 4.8 220 -64 St., Philadelphia 8, Pa., presents comprehen- ae 

SETTLEMENT BY YOUR CHECK C4 4.6 229 1.03 sive data on 43 different types of high fre- a 
: * quency resistors—giving characteristics, con- 

CABLE OR AIRMAIL TODAY C44) 4.1 252 1.03 struction, ete with charts, graphs, and Su 


photos 


‘ ’ Ma 
RADIO N E MX andSM SUBMINIATURE CONNECTORS Machines eti 
i su] 
Constant 502-632-702 impedances Pages 2246, 2253, 2253, 2310, 2375, and 2404 ye 
covering on ays leg a glass machine, a fro 
glass lathe, a molded flare stem machine, an 
’ automatic flare machine, a pin _ pointing 
TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND — casces: reawseao, conon machine, and high-speed beading machine “K@ 
have been released for the catalog of Kahle r 
_ Engineering Co., 1307 Seventh St., North Mu 
Bergen, N.J. PC 
se] 
i 
Transformers * 
Bulletin WCF-201, released by Acme 
Electric, West Coast Engineering Labs, 1375 Tr 
West Jefferson Blvd., Los Angeles, Calif., 
illustrates and discusses the important phases », 
; of transformer engineering production. =e 
GUARANTEED VACUUM—0O.1 Micron ox 
ol 
FREE AIR CAPACITY—5S8 Liters Per Minute Cores in 
Technical information covering a new 
RUNNING SPEED—525 R.P.M. series of ferrite width and linearity cores El 
for TV receivers and industrial cathode ray 
e FAST PUMPING apparatus is available on letterhead request ( 
to Ferroxcube Corp. of America, 233 East po 
e Dependable Performance ot oll Pressures Bridge St., Saugerties, N.Y. mé 
1S 
e@ Durably Built for e QUIET RUNNING in 
Long Life Communication Equipment 
A brochure prepared by Electrical Com- 
munications, 765 Clementina St., San Fran- 
cisco 3, Calif., presents various types of Co 
communication and remote control equip- Ay 
ment that the company designs and manu- ie 
factures. in 


$9 Aj 00 Waveguide Components P 
| 
s 


| Catalog X-3, prepared by Transline Asso- 


- ESTABLISHED 1880 . 
1515 Sedgwick St., Dept. J, Chicago 10, Hlinols, 


nat ae 


ciates, Div., EDDCO, 57 State St., Newark, R: 
Complete with N.J., details the X-band comnonents and i7 
VY. H.P. Motor test equipment made by the company. Liter- b 
cre ature available. ii 
Belt Guard for Pump 
1405-B . . Each $15.00 
$ Network Filter Fi 
‘ ‘ Bulletin 424 presents a block diagram and 
48-Page Booklet on Welch Duo-Seal Pumps has just been issued. describes the VHF Ghost Eliminator Net- y 
, A complete description, including performance curves of the Duo- work Filter made by Prodelin Inc., 307 Ber- te 
Seal Pumps ranging from 21 liters per minute to 375 liters per gen Ave., Kearny, N.J. Unit consists of two “€ 
J minute, is given, as well as a greatly enlarged listing of Diffusion notch filters combined to block unwanted il 
Pumps, Vacuum Gauges and accessories. narrow bands of frequencies 
| ' C 
es of Test Instruments 
qurers.© and - W. M. WELCH SCIENTIFIC COMPANY — A four-page, two-color brochure released 
fac mes ats COMPANY | 
an vackcagsani: OF W. M. WELCH MANUFACTURING: by William Miller Instruments, Inc., 325 N. 
Mé¢ tnstT® grates ‘ Halstead Ave., Pasadena 8, Calif. describes 3 


i 
the company family of high-precision instru- ‘ 
|} ments used primarily for multi-channel 4 
| static and dynamic test data recording. j 
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ower Plants 


3ulletin LP354 by Katolight Corp., First 
ve. at Chestnut, Mankato, Minn., describes 
and de power plants in a range from 500 
50,000 w. For emergency or continuous 
se 


Soils 

J. W. Miller Co., 5917 South Main St., Los 
ngeles 3, Calif. have released Catalog No 
5 which lists the standard stock coils, filters. 


iokes, i-f transformers, i-f trimmers, r-f 
iokes, kits, ete., produced by the company 


Packaging 


A four-page, two-color folder, ““Engineered 
ackaging,”’ prepared by the Webhart Corp., 
3 West Union St., Pasadena 1, Calif., de- 
cribes in words and pictures how the cor- 
oration conducts research, designs, and 
ests any type of product packaging through 
» final shipping 


Amplifiers 


Electro-Voice Inc., Buchanan, Mich., have 
innounced the availability of technical data 
describing their new 20 w and 30 w ampli- 
fiers employing a new “Circlotron” circuit 
that have no output transformers 


Super Mike Boom 


Allen B. DuMont Laboratories, Inc.. 1500 
Main Ave., Clifton, N.J. have announced Bul- 
etin TR-683 that describes the Type MB-96 
super mike boom, a low cost unit that can 
ve reset from 7 to 17 feet and adjusted 
rom 615 to 91% feet in height 


. 
‘‘Capaswitch’”’ 

An advance information sheet released by 
Mullenbach Electrical Manufacturing Co., 
>O. Box 15136, 2300 East 27'h St., Los An- 
‘eles 58, Calif. illustrates and describes the 
Capa-switch” that uses an electrorestrictive 
ipacitive element to transfer the contacts 


Transformers 


The Perkin Engineering Corp., 345 Kansas 
St.. El Segundo, Calif., announced Bulletin 
No. T354 describing their line of trans- 
ormers, filter chokes, and magnetic ampli- 
ers. Shows photos and gives typical units 
nd ratings. 


Electronic Hardware 


Chassi-Trak Corp., 6252 Iona Rd., Indiana- 
polis 3, Ind., have released technical infor- 
nation that illustrates and describes ‘“‘Chas- 
sis-Trak” installations in standard cabinets 
ind racks. 


Mechanical Differential 


A data sheet released by Ford Instrument 
Co., Div. of Sperry Corp., 31-10 Thomson 
\ve., Long Island City, N.Y. illustrates and 
iescribes a 4g-in. addition to the. company 
ine of single spider gear differentials 


Potentiometers 


A 12-page technical paper, No. 341, 
Characteristics of Precision Servo Computer 
Potentiometers” by D. C. Duncan, discusses 
inearity and gives engineering data. Avail- 
ible on request at Helipot Corp., 916 Meri- 
lian Ave., S. Pasadena, Calif 


Frequency Control Units 


Precision Crystal Laboratory, 2223 War- 
vick Ave., Santa Monica, Calif., presents 
technical information covering the frequency. 
‘ontrol units incorporated in the company 
ne 


Crystal Unit 


Bulletin 46-A, issued by Bliley Electric Co.., 
nion Station Bldg., Erie, Pa., illustrates 
nd presents the specifications of the Bantam 
3X Crystal Unit. 


(Continued on page 150) 


ANALOG- DIGITAL handling systems and digital 
CONVERTER 


é 
4 
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NO AMBIGUITY 
FAST RESPONSE 


A shaft position to digital con 
version component for data 


computers. Multi-brush pick 
offs eliminate ambiguity 

Adapted to be used in digital to 
analog conversion systems and 
closed loop systems. Standard 
unit handles 13 digits: 7, 17 
and 19 digit models also avail 
able. Multi-channel converters 
designed to be time-shared 
with one scan network. Cus 
tom models may be ordered to 


your specihcations 


SPECIFICATIONS 


Dia. 2 in. Wt. 8 oz 

Length: 2-3/4 to 5”, according 
to model 

Torque: Under 0.2 oz. in 
Meets applicable military 
specifications 


Write for catalog information 
. 4 
4 
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BO8 WESTERN AVE + GLENDALE + CALIF 
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NOW! For knots 


that tie easier, 
faster, tighter—and 


DO NOT SLIP! 


F . 
EMINWAY UNGUS-PROOF 


g Barrier N y LQ N 


Lacing Cords and Flat Braided Tapes 


¢ Revolutionary synthetic resin coating prevents knots from 
slipping. Lacing actually tightens itself after knot is made. 


¢ Greater strength means minimum breakage—minimum rejects. 


¢ Special coating retains desirable malleability of wax and 
yet has a melting point of over 190°F Non-toxic to humans 


¢ Complies with ALL requirements of Gov. Spec. Jan-T-713 
and Jan-T-152. 


FREE SAMPLES! 


The Heminway & Bartlett Mfg. Co., ELECTRONICS DIV, 500 5th Ave., New York 36. 
Sales Offices: Chicago, Philadelphia, Boston, St. Louis, Cincinnati, Dallas, 

San Francisco, Los Angeles, Charlotte, N.C., Gloversville, N.Y., Lynchburg, Va 

Foreign Agent: Turner, Halsey Co. Inc., 40 Worth St., N.Y. 


Also available with wax finish 


For product information, use inquiry card on Idst -pagé 149 
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plan your 

production 
with 
KAHLE 


machinery 


bullt specifically for, your operation 


Industry leaders in 
electronics, glass, and allied 
helds have continuously 
keyed their operations to 

KAHLE Machines for over 
a quarter of a century. 

Your production rate, your 
specifications, your require- 
ments—are ‘‘planned-in’’ 
KAHLE Machines 


Call KAHLE for 
"machines 


that think for you!’’ 


ENGINEERING 
COMPANY 


1314 SEVENTH STREET 
NORTH BERGEN WN. J 


/11 
N.R.K. MFG. & ENGINEERING CO. 
4601 W. Addison St., Chicago 41, Ill.,.SPring 17-2970 
/ 


_ ian ae ASSOCIATES. 2232 W. Hith St.. Los Angele: 5 Calif 
Assemblies, os Angeles 6, Calf. 
Radar Components, 

and Precision 

Instruments . . . 

manufactured and 

designed to your 

Specifications. 


For product infermation, use inquiry card on last page. 
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(Continued from page 149) 


R.R. Microwave Equipment 


“RCA Microwave Radio Relay for Depend- 
able Railroad Communication”, a 35-page 
color brochure presents a typical RCA rail- 
road microwave system and tells what it car 
do for a typical railroad. Interested readers 
write to Radio Corp. of America, Engineer- 
ing Prods. Div., Camden, N.J 


Telephone Receivers 


Data sheet RR-1, released by Roanwell! 
Corp., 662 Pacific St., Brooklyn, N.Y. de- 
scribes Style No. .0017 telephone receivers 
Models RA-1H and RA-1 which incorporate 
some of the most recent transducer develop- 
ments 


Electronic Components 


A catalog covering electron tubes, diodes 
synchros, coaxial connectors and_ cable, 
motors, pulse transformers, relays, and other 
equipment is available on _ request at 
Lectronic Research Laboratories, Dept. T 
715 Arch St., Philadelphia, Pa 


Analogue Computers 


Data sheet 301, illustrates and describes 
the Model 30 analogue computer of differen- 
tial equations. Instrument made by Donne: 
Scientific Co., 2829 7th St., Berkeley 10 
Calif. 


Resistors 


Shallcross Manufacturing Co., Collingdale 
Pa., have released engineering Bulletin L-33 
describing “‘Borohm”’ resistors and giving 
their electrical performance data. Units have 
a consistent temperature coefficient of less 
than 0.001%/v. 


Germanium Diodes 


Bulletin GD-1A lists ratings and specifica- 
tions and includes a replacement guide of 
International germanium diodes for replac- 
ing RETMA types. Also gives ratings and 
characteristics for ‘Red Dot’ germanium 
diodes for 100° C applications. Available at 
International Rectifier Corp., 1521 E. Grand 
Ave., El Segundo, Calif 


Indicating Instruments 


A four-page, illustrated brochure with 
outline drawings, and electrical and mechan- 
ical specifications, announced by DeJur- 
Amsco Corp., 45-01 Northern Blvd., Long 
Island City 1, N.Y., covers a series of indi- 
cating instruments that conform to American 
Standards Assoc. and JAN-1-6 requirements 


Ceramic Capacitors 


A data sheet prepared by Radio Materials 
Corp., 3325 N. California Ave., Chicago 18, 
Ill., gives the exact capacity drift in per- 
centages for the various TC’s between P-100 
and N-2200 


Wave Analyzers 


Bulletin 54-C gives complete engineering 
details and illustrates the automatic wave 
analyzer produced by The Davies Labora- 
tories, 4705 Queensbury Rd., Riverdale, Md 
Unit provides Fourier analysis of vibration 
and similar data 


Recording Tape 


Bulletin No. 117 gives the physical char- 
acteristics and magnetic properties of Type 
EP “Audiotape’” made by Audio Devices 
Inc., 444 Madison Ave., New York 22, N.Y 
Also gives lengths, widths, and prices 


Iron Cores 


Prices and detailed electrical and mechan- 
ical specifications covering the “EE” series 
“preferred’’ type powdered iron cores are 
available on letterhead request to Electronic 
Components Div., Stackpole Carbon Co., St 
Marys, Pa. 
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-yele Timers 


Bulletin A.W.H. RC200 prepared by A. W 
ydon Co., 230 North Elm St., Waterbury, 
ynn., contains complete information on a 
ew line of miniature, hermetically-sealed 
peat cycle timers 


Sapacitors 


Catalog No. X-100, a 20-page booklet, illus- 
ates and describes a complete line of min- 
ture, hermetically-sealed high-temperature 

50 125° C) tubular paper capacitors 
\vailable at Gudeman Co., 340 W. Huron St., 
hicago 10, Ill 


‘Phenolite’”’ 


A two-color, 12-page brochure prepared 
»y National Vulcanized Fibre Co., Wilming- 
on 99, Del., describes “‘Phenolite’’ manu- 
acture, fabricating facilities, and numerous 
id uses for the material 


Power Supplies 


Mag-Electric Products, Inc., 12822 Yukon 
\ve., Hawthorne, Calif., have released a 
lata sheet that describes their line of mag- 
etic amplifier controlled de power supplies 


Components 


A 12-page, illustrated product brochure 
eleased by Servo Mechanisms, Inc., El 
Segundo Div., 316 Washington St., El Segun- 
io, Calif. informatively covers many of the 
atest developments of the company machine 
omputers, master-air data computers, accel- 
rometers, positioning mechanisms, etc 


Potentiometers 


The first additions to the “TIC Potentio- 
eter Handbook”, issued by Technology 
nstrument Corp., 531 Main St., Acton, Mass., 
lata sheets ST18 and STC18, feature poten- 
iometers that have low-friction ball-bear- 
ngs, compact size, standard AIA 1-34 in. 
ervo mounting, high linearity and precision 
onstruction throughout 


Resistors 


Catalog No. 537-AT gives full engineering 
pecifications for the line of high-tempera- 
ire carbon deposit resistors made by Allies 
Products, Inc., 1028 Conn. Ave., N. W. 
Vashington, D.C. Ambient temperatures, 
we G. 250°C. Tolerances as close as 0.1% 


Tubes and Cavities 


Availability of the following new tech- 
cal literature was announced by the Gen- 
ral Electric Tube Department, Schenectady 
N.Y. ETR-886, lists recommended receiv- 
ng and CRT types for AM, FM, and TV 
eceivers. ETD-548C covers the history of 
he G-E “Five-Star” line. ETD-892 describes 
1e new GL-6265 type, ‘Five-Star’ version 
f the 6BH6, for critical applications in two- 
vay communication systems. ETD-881 de- 
cribes the new GL-2C39B metal-and-ce- 
amic “lighthouse” tube. 


Ceramics 


Engineering specifications on the AlSiMag 
ne of ceramics are found on Chart No. 
44, available from the American Lava 
orp., 671 Broad St., Newark, N.J 


2adioactivity Instruments 


Detectors, alarm systems and lab and 
assroom equipment for the measurement 
radio-activity are described fully in an 
ustrated brochure released by the Nuclear 
strument and Chemical Corp., 223 W 
ie St., Chicago 10, Ill. 


‘ibration Analysis 


A 16-page informational brochure, “‘Bal- 
ce—final dimension of precision,” dis- 
isses the relationship between vibration 
1ienomena and precision manufacturing. 
ternational Research and Development 
rp., 168 East Hosack St., Columbus 7, Ohio. 
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SUPER LINE OF ACCESSORIES ~ 
THAT SURPASS ACCEPTED 
STANDARDS—for 
STUDIO, MOBILE and 4 
MICRO-RELAY EQUIPMENT [| 


dl 


Famous BALANCED TV Head 
supporting a TV camera. 
Both are mounted on one of 
our all-metal tripods, 

which in turn is mounted 
on a Ceco Spider Dolly. 
Here is a “‘team"’ outstand- 
ing for versatility and 
maneuverability in studio 
or on location. 


~ \ ; 


New Model C BALANCED TV Head provides correct 
center of gravity in a FLASH— without groping. 
No matter what focal 
length lens is used on 
the turret, the camera 

may be balanced by 
the positioning handle 
without loosening the 


Something every camera- 


camera tie-down screw. 


man has always desired. 


2 
* 


ROOFTOP 
MICRO 
% RELAY £).. ws 


Micro wave relay beam reflector head, also 
metal tripod. Head is perfect for parabolas 
up to 6 ft. diameter, withstands torque spec's 
environmental treated. Tripod legs work in 
unison, one lock knob, spurs and rubber foot 
pads included. 


CLAMPS 


Secures tripod of camera or beam reflector 
to car top. Made of bronze and brass, with 
ball-type, yoke-swivel construction. A lot de- 
pends on roof clamps—that's why these are 
made with EXTRA care. 


SB ALL-METAL § 
TRIPOD 


Similar to BALANCED TV head 


but much lighter in MINI-PRO 
weight (only 20 Ibs.), New lightweight all- 
this new Professional metal MINI-PRO Tri- 
Junior Spring head is / 1 pod fulfills a tre- 
* ideal for Vidicon cameras f 4 mendous need— 
weighing up to 25 Ibs. especially for Vid- 
Spring head tilt assures H icon cameras 
camera will return to neutral | weighing up to 8 
position when lever is in Ibs. Low height 


unlocked position . . . 
a wonderful safety factor. 


NEW PORTABLE 3-WHEEL 
, COLLAPSIBLE DOLLY 


measures 33” 

and maximum 
height 57”. Re- 
versible spur 

and rubber 

cushions. Max- 

imum leg spread 35°. 


Dolly folds to fit } / \ 
| into carrying case-18"x12" 

FF | x36‘. Weighs only 60 Ibs, Has 
| wheel in rear for steering, 

j which may be locked for 
straight dollying. 


FRANK C TUCKER 


poy ® A; 
COLLAPSED “es 


Gamera CQuipment ©. 


DEPT, T-10-13 1600 BROADWAY * NEW YORK CITY 


CONTINUOUSLY VARIABLE DELAY 
Passive Network Type 303 


{} @ RESOLUTION TIME 5 x 10- SECOND OR LESS @ NO TIME JITTER 
@ NO LIMIT ON REPETITION RATE @ MATCH ANY IMPEDANCE AT INPUT & OUTPUT 


SPECIFICATIONS 
INPUT IMPEDANCE: 1 megohm shunted by connecting resistor in series or shunt 
t 12 1s 1m t mi be con . 
with 12 uuf maximu I es Scale TIME DELAY: Continuously variable fron 
verted into a lower value by connec ~ “ _— - 
ing esistor in shunt 0 to 0.28 us for Type 303a. Ten other 
ing & Fest So models available with time delay con 


OUTPUT IMPEDANCE: 200 ohms nomi tinuously variable from 0 up to 0.8 u 
PRICE $144. nal. May be converted into other value BAND WIDTH: Over 15 megacyeles 
‘ 


PHASE DETECTOR—0.1° ACCURACY 


100 KC to 15 MC—Type 205 


SPECIFICATIONS: 
ACCURACY + 0.1 degree (6 minutes) unit, 0 to 0.45, 0 to 0.25, and 
in phase reading, or + 1% of the 0 to 0.05 microsecond. Continuously 
time delay indicated on the dial of variable delay lines with different . 
the continuously variable delay line time delay can be obtained on request ra 
TIME DELAY: Three continuously vari INDICATOR SENSITIVITY: 0.01 Volt S 
able delay lines are supplied with the full scale 


WRITE FOR DATA! PRICE $445. 


ADVANCE ELECTRONICS CO., INC, © 451 #iGHLAND AVE. PASSAIC, WJ. 


For product information, use inquiry card on last page. 151 
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Dr. Alfred N. Ge 


“The Years Ahead” 

(Continued from page 83) 

trobot” for short—will be feasible provided its output is 
large, its product accuracy high, its operation speedy, 
and its efficiency acceptable. Its cost must be suitably 
related first to its cost of production, and second to the 
current cost per hour of the approximately “equivalent” 
mental or physical labor which it can perform. In short, 
the electrobot must be a competent and economic 
worker. 

The physical appearance of an electrobot will vary 
widely, depending upon its function. It need not re- 
semble men in appearance any more than helicopters 
resemble birds. Even now various electronic computers, 
control mechanisms, and guidance devices may be re- 
garded as rudimentary electrobots. In years ahead, elec- 
trobots will reach a stage of complexity, functional ca- 
pability, and general utility considerably surpassing 
anything we may now imagine. 


ELECTROBOT 
CHARACTERISTICS 


The existence of man himself proves that the elec- 
trobot is physically possible. However, the construction 
of an electrobot having the full capabilities of man may 
be wholly beyond the scope of man’s creative ability 
and scientific knowledge. Nevertheless, as the decades 
and centuries pass, and as new “component parts” for 
such electrobots are developed, their scope will steadily 
expand. 

It is debatable whether such electrobots can have all 
or even many of the attributes of man himself. There 
can of course be imagined self-repairing electrobots, 
electrobots which will produce duplicates of themselves 
or of other electrobots, and electrobots which can learn 
the “rules of the game” and thus, to some extent, adapt 
themselves to their environment, and indeed rather 
simulate some of the rudimentary behavior of humans. 


Whether electrobots can have what we term tem- 
perament, inspiration, and intuition is less certain. It i: 
sure that variations of performance or mutations of forn 
can be built into the programming mechanism of ar 
electrobot. The variations thus induced may be eithe: 
planned, and along specific lines, or they may be wholly 
random, being deliberately introduced by a “noise fac- 
tor.” In these respective cases the performance of the 
robot might be termed either conventionally wise 01 
artistic, or else erratic and “temperamental.” It may als« 
be possible to build into machines the capability of self- 
improvement. Roughly this would correspond to evolu- 
tion in the animal world. 

Electricity replaced much physical work and has made 
purely physical labor less important in our economy 
Electronics has replaced much physical labor, some of 
it quite complicated, and is beginning to tackle bot! 
simple and complex mental tasks of routine nature. 

Already man is being displaced in certain apparently 
personal activities. For example, one military specialist 
has stated that “strong arguments can be made on the 
basis of present knowledge that the man in the aircraft 
(at least in the fighter aircraft) is a liability and should 
be taken out of it as soon as possible.” Airplane design- 
ers are beginning to regard man as a specialist robot— 
and not a particularly satisfactory one for their pur- 
poses. 

In the years ahead electronic devices may perform a 
considerable portion of all routine physical and mental 
labor and even a number of non-routine tasks. Cer- 
tainly this trend cannot continue indefinitely without 
provoking reaction from the physical and mental 
workers. 

Clearly enough, means must be found for utilizing 
man’s resulting leisure time beneficially. Production 
must be increased to avoid the evils predicted by 
Malthusian doctrines. Further the survival capabilities 
of a liberated and unthreatened humanity must be 
studied. Man exists today in a complex and resistant 
environment, subject to stresses which develop in him 
strength and mental and moral growth. With the large- 
scale removal of obstacles, will man evolve or will he 
vegetate? Indeed can a moral or intellectual substitute 
for struggle and effort be found? 


1954 WESCON Breaks All Records 


Interior view of exhibits at recent 1954 Western Electronic Show & Con- 


vention in Los Angeles. Registration totaled more than 23,000, exceeding 
last year's figure by almost 10,000. More than 2800 attended the technical 


152 


sessions held in the Ambassador Hotel and the Institute of Aeronautica! 
Sciences Building where 115 papers were delivered. Next year's conciave 
will take place in San Francisco in the Civic Auditorium, August 24-25-26. 
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NBS Developments 
(Continued from page 145) 


s more positive than the cathode; the 
everse state is achieved by applying 
oltage of opposite polarity. The for- 
yard voltage acts to create a steady 
supply of “carriers” of current within 
the semiconducting material, thus main- 
taining a condition of high conductivity. 
Carriers are not created during the re- 
verse static state. If the voltage applied 
to the diode is switched quickly from 
forward to reverse voltage, a transient 
phenomenon occurs in which a large 
reverse current flows for an appreciable 
time after switching takes place, and 
decays until the static reverse state is 
reached. The transient current occurs 
because the carriers which were present 
due to the forward voltage remain 
available to be swept out by the appli 
cation of the reverse voltage. The car- 
riers do not remain indefinitely during 
a period of delay between cessation of 
forward voltage and application of re- 
verse voltage; instead, their number de- 
creases with time during this period. 


Fig. 1: NBS basic diode amplifier circuit 


Although amplification in the diode is 
not a continuous phenomenon, the ac- 
tion may be likened to the way in which 
amplification is obtained in a transistor. 
In a transistor, the emitter can be re- 
garded as a diode existing in the for- 
ward conducting state, and the collec- 
tor as a diode in the reverse state. If 
any of the carriers created by the for- 
ward biased diode are transported to 
the vicinity of the reverse biased diode, 
a larger current than the static current 
will flow in the latter diode. 

Voltage on the emitter of a transistor 
produces current which creates carriers. 
These carriers change the current in the 
collector, which in turn changes the 
voltage across the collector. In the case 
of a junction transistor used in the 
common base circuit, the collector cur 
rent is almost equal to the emitter cur- 
rent, so that power gain is effectively 
determined by the ratio between the 
forward and the reverse resistance. 
Thus, power gain is obtained by a 
transfer of current from one circuit of 
low impedance to another circuit of 
high impedance. 

(Continued on page 154) 
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The diode amplifier obtains its powe1 
gain in a similar manner, except that 
one electrode serves as both emitte1 
and collector, but at different times 
During one-half of the cycle, the anode 
is more positive than the cathode, and 
the anode acts as the emitter of the 
junction transistor; during the other 
half-cycle, the anode acts like a col- 
lector. When it is an emitter, it injects 
carriers into the germanium with only 
a small applied forward voltage—i.e., at 
a low impedance level. When it is a 
collector, the anode withdraws these 
same carriers, but only by applying a 


ee 


el 


Fig. 2: Transformer-diode-coupled amplifier 


j 


Fig. 3: R and C between transformer and 
ground aids transformer primary recovery 


much higher voltage—at a higher im- 
pedance level. 


Resistance-Diode-Amplitier 


The simplest form of diode amplifier 
is the resistance-diode-coupled circuit 
(Fig. 1). The waveform applied to point 
A is from -a one-megacycle power 
source. This frequency was chosen for 
experimental purposes because its one- 
microsecond period is approximately 
equal to the decay time of the carriers 
in the diodes which have been most ex- 
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tensively used. The r-f supply, or 
“clock,” not only acts as the power 
source but also as the switch which 
controls the two separate phases of the 
amplification cycle: the intake of signal 
power into the amplifier diode (injec- 
tion of carriers) and the output of 
amplified power (decay of carriers). As 
an analogy, the operation of the diode 
amplifier may be likened to that of a 
gasoline engine, where fuel is injected 


> 


| 
ij. + 


a 


Fig. 4: Improvement on circuit of Fig. 3 


Fig. 5: Waveforms at various points (Fig. 4) 


during the one part of the cycle and 
fired at a latter part of the cycle. 
When there is no input at point B, 
there is no output because of the high 
impedance of the amplifier diode. A 
small voltage spike does appear in the 


| output due to the small capacitance of 
| the diode. This, however, can be de- 


creased by paralleling the load resistor 
with a capacitor for capacitance divi- 
sion. When point B is raised to plus 2 
volts while the clock is at zero volts, 
carriers are injected into the diode by 
current in the direction B-C-A. The 
diode then presents for a short time a 
very low impedance to the reverse 
voltage that the clock applies. Since this 
impedance is low compared to the load 
resistor, most of the clock voltage ap- 
pears across the resistor. 

Power gains of about 10 (average out- 


| put power/average input power) have 


i 


| been measured using a 20-volt clock. 


The only limitation on the amplitude of 
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the clock voltage is that it not excee 
the reverse breakdown voltage. The re- 
quirement on the clock supply is rathe: 
severe in that during the time that the 
clock is at zero volts, its impedance 
should be very low, so that as much as 
possible of the available input signa 
power will be across the diode and not 
divided between the diode and the clock 
source. In practical applications, the 
clock voltage may be distributed as a 
full sine wave and then half-wave recti- 
fied near the point of use. 


Transtormer-Diode-Ampliiier 


Some circuit element which trans- 
forms voltage gain to current gain is 
essential to most of the circuits using 
the diode amplifier, because there is no 
average current gain in the diodes that 
have been used so far in the experi- 
ments performed at the Bureau. The 
transformer - diode - coupled circuit 
shown in Fig. 2 achieves current gain 
through a step-down transformer. Its 


pe eae 


Fig. 6: Computer pulse repeater 


operation is similar to the resistance- 
diode-coupled amplifier. The circuit in 
this form is suitable for the amplifica- 
tion of low-duty-cycle pulses but will 
not operate at high duty cycles because 
the stored energy in the magnetic cir- 
cuit will not permit the transformer 
primary to “recover” or “fly back.” A 
solution to this difficulty is obtained 
through the addition of a capacitor and 
resistor between the transformer pri- 
mary and ground, as shown in Fig. 3. 
This circuit has the disadvantage that 
the flyback requirements of the in- 
ductance are satisfied only on a many- 
pulse basis and not on a pulse-to-pulse 
basis. The many-pulse average can also 
cause trouble in turning off the stage 
at the end of a train of pulses. 

If the end of the transformer primary 
(point E, Fig. 4) were to be driven by a 
clock voltage 180° out of phase with the 
power supply clock, the flyback require- 
ments would be satisfied on a pulse-to- 
pulse basis because the point D would 
be allowed to fly back or not as neces- 
sary. During the time the clock pulse 
is on and when point A is up, point E 
is at ground and conventional current 
flows through the path A-C-D-E. After 
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i non-oscillating 


power clock pulse, point E is 
en positive by the other clock phase, 
‘onnecting the diode between D and 
At this same time, point B may be 
irging the diode amplifier for the 
<t power clock pulse. The series diode 
| resistor between C and D provide 
tical damping of the flyback. 


Pulse Repeater Stage 


Further development of the diode- 
nplifier concept leads to the design of 
complete “pulse repeater stage” for 
yplication in electronic digital com- 
iters. The circuit shown in Fig. 6 sat- 
fies the essential requirements for a 
ymputer stage. It is a combination of 
e transformer-diode-coupled ampli- 
er (Fig. 4) and an inhibiting gate. 
xtra logical “or” gates may be added 
; desired. Delay lines may be used but 
an be avoided in most cases, since the 
arriers in the amplifier diode store in- 
yrmation. It may be necessary, how- 
ver, to use some delay lines to time 


iccurately the inhibiting pulses. 


Flip-Flop Circuits 


The diode amplifier can be used as 
he basis for a variety of “dynamic” 


Fig. 7: Flip-flop circuit with diode amp. 


lip-flop circuits—oscillators which can 
emain stable either in an oscillating or 
state. The circuit 
hown in Fig. 7 stores energy between 
lock pulses in a delay line. The oscil- 
ating state is started by raising point 
3 to plus 2 volts to inject carriers. On 


the clock pulse immediately following, 


int B is raised to plus 20 volts, and 


the pulse travels down the delay line. 


At point C it sees an open circuit and so 
Ss returned in the same polarity at the 
roper time to inject more carriers. into 
he amplifier diode. The delay line 
erves as an impedance-matching de- 
ice as well as a delay line, for. it can 
rovide the necessary current. In in- 
ecting carriers into the amplifier diode, 
owever, the delay line sees a very low 
mpedance, and so some energy is re- 
urned down the line for a third travel, 
legative this time. At point C, however, 
he negative pulse is matched and ab- 
orbed; if it were not absorbed, it would 


1375 WEST 


WRITE FOR 
CATALOG 
PT-301 


MINIATURE 


)~/ PULSE TRANSFORMERS 


The wealth of experience that Acme 
Electric engineers have gained in 
more than 37 years of transformer 
designing, becomes apparent in 
the performance and high quality 
construction of this line of Minia- 
ture Pulse Transformers. Send us 
your specifications. 


JEFFERSON BLVD. ° 


ACME ELECTRIC CORPORATION 


LOS ANGELES, CALIF. 


ENGRAVE 


NAME PLATES - PANELS - DIALS 


CALIBRATIONS 


www nnn nr nr nw em nm em Mm wm em em wm ew ewe ee Bw ew ew we ee ww ew a a i a a a oe 


PROFILES 


in your own shop 


Lowest set-up time 


for unskilled labor 


CURVED SURFACES 


10,000 IN USE Accepted by all leading manufacturers 
as the speediest, most versatile portable engraver. Only 


the NEW HERMES has these patented features: 


e Adjustable for 15 ratios. 
e Automatic depth regulator. 


SEND FOR BOOKLET IM 94 


e Self-centering holding vise. 
e Adjustable copy holders. 


NEW HERMES ENGRAVING MACHINE CORP. 


13-19 University PI. 


New York 3, New York 


ELE-TECH & ELECTRONIC INDUSTRIES * October 1954 


For product information, use inquiry cord on last page. 


159 


‘7 ew 


were 


wr ese sews 


S99 oe erree © 
ee 


a 


SAAS 


+ 
= : 
wt 
wm | 
a it 
© 
oe ~ 
cs 
A 


Sa) 


aS 
m 
Oo 
© 

: 
= 
=— 
re) 
NN 


Guarantee! Results 


OR YOUR 
MONEY BACK 


aT] 


SN 


NOW, A DUAL-PURPOSE 


“SUPER 1200” CAMERA 


with TeleVision- Transcription 
“TV-T” Shutter... 


... designed for Kinescope Recording...and 
also shoots regular Live Action 16 mm 
Sound-On-Film Talking Pictures with no 
Camera modification! The “Super 1200” 
Camera with “TV-T” Shutter (Pat. Appl’d. 
for 1949) can Kinescope Record a 30 
minute continuous show using 1200 foot 
film magazines. Write today for infor- 
mation and prices. 


2H. 
USE AURICON “TV-T" KINESCOPES FOR: 


4x DELAYED RE-BROADCASTING 
4x SPONSOR PRESENTATIONS 
4 COMPETITION CHECKS 
4« PILOT KINESCOPES 
4 SHOW-CASE FILMS 
$e “HOT KINES” 
4m AIR CHECKS 


Auricon 16 mm Sound-On-Film Cameras 
are sold with a 30-day money-back 
guarantee. You must be satisfied! 


SUN NUULUNUULOUUILILU LULL ULLAL 


Oi NNANNNNUUUNNULASULISOULENOUNNNOULLUOUUSEOUSOEOAGSSOAGOEO GUE AU HOON LLELUTET 


HINUNVOUIVANNOONONQN00N0000000000000000000000000000NE0ENHUEUUHEAH AEP 


5 


Auricon 50 ft. Kinescope “TV-T’ Demonstration 
Films are available on loan to TV Stations and 
Film Producers. Please request on your letterhead. 


Au iollywood 


[BERN DT-BACH, INC.. 
6926 Romaine St., Hollywood 38, Calif. 


MANUFACTURERS OF SOUND-ON-FILM 


RECORDING EQUIPMENT SINCE 1931 


140 For product information, 


| times of about 100 millimicroseconds. It | 
much | 
higher frequencies by using diodes with | 
even shorter decay times. This promises | 
to provide very fast, practical circuitry | 
| for future use in electronic computers 
| and many other useful applications as 
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travel back down the line a fourth time 
and prevent the next carrier injection. 

Another flip-flop circuit, shown in 
Fig. 8, is a current-doubler type. Essen- 
tially, it charges two capacitors in 
series and then discharges them in 
parallel. If point B is pulled positive, 
diodes No. 1 and No.3 are cut off; and 
current flows through the path B-C-D- 
E, thus charging the two capacitors in 
parallel. When point B becomes nega- 
tive, diode No. 2 is cut off, and current 
flows through the paths E-D-B and 
E-C-B, thus discharging the capacitors 
in parallel. When used with the ger- 
manium diode amplifier, 
makes a flip-flop whose applied fre- 
quency can be varied over a very wide 


range. Many other flip-flop circuits 
a 
Ga 
q 
“SY 4 
scan == 
— 
— J % 
| T 
L T J 
Fig. 8: Current-doubler flip-flop circuit 


Fig. 9: Waveforms of circuit in Fig. 8 


have been developed, some of which are 
even simpler and less expensive than 
these described here. 
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faster transient recovery than germa- 
nium junction diodes, and therefore can 
be used in faster circuits. In experi- 
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rent-doubler type of flip-flop operated 
satisfactorily with a clock frequency of 
25 me; the circuit exhibited start-stop 
should be 


possible to achieve 


well. 
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Phone: Fleetwood 4-1040 
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USECO announces expanded produc- 
tion facilities in a separate new plant 
devoted exclusively to production of 
¢ Printed Circuits ¢ Etched Circuits 
© Terminal Boards (Standard and Custom Built) 
Our additional facilities permit MASS PRO- 
DUCTION techniques without forfeiting the 
QUALITY or FAST DELIVERY for which 
USECO is noted. 
Printed and etched circuits in sizes to 18”x 
18”. Samples on request. We meet all Mil 
Specs. Complete line of Standardized Electronic 
Hardware. 24-hour service on quotations. 
Write today for further information. 
j==9_ —eaiiatbeenatieeinae erica incites 
a s 
eo U.S. ENGINEERING CO. ! 
, 8 521 Commercial St., Glendale 3, Calif. 
i 
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TRANSFORMERS... 


... Specified for the usual 


..- demanded for the 


“GTC” Transformers for 
television receiver applica 
lions . . . custom-designed 
for high quality at mini 
mum cost. > 


a 


Manufacturers specify 
“GTC” ... for audio uses, 
communication, radar de- 
vices, test equipment, 
transmitters, and various 
other electronic -controlled 
devices. 


unusual 


“va 

GTC” Transformers for 
industrial and commercial 
applications ... accurately 
engineered and fully recog 
nized for finest quality. 


> 


4 


“GTC” Military Transform- 
ers ... designed to meet 
rigid government specifica 
tions and to perform under 
the most severe and contin 
uous operating conditions, 
MIL-T-27 and JAN.-T-27, 


>chniques ma 
s in highly s 
11 applications. 
results in greater depend- 


intees tr 
to meet y 


GENERAL 


TRANSFORMER COMPANY 


serving industry since 1928 
18240 Harwood Avenue, Homewood, Illinois 


For product information, use inquiry card on last page 


(Suburb of Chicago) 
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NEED INSTRUMENTS TO SOLVE 
ELECTRONIC 


RADA-SWEEP MARKA-SWEEP RF-P 
Radar IF Amplifier WRITE V Tuner Alignment 
Alignment 
MEGA-MATCH RADA-PULSER 
Measurement of Radar IF Transient 
Reflection Coefficient Testing 
ELECTRONIC 
INSTRUMENTS 
4 
MEGA-PULSER CALIBRATED 
Transient Testing MEGA-SWEEP 
Video Amplifier Wide Range Sweeping 


KAY ELECTRIC COMPANY Oscillator 
. Single Dial Tuned 


CONSULT THIS LATEST CATALOG FOR THESE 
AND NUMEROUS OTHER INSTRUMENTS 


KAY ELECTRIC CO. 


14 MAPLE AVE. PINE BROOK, N. J. 


Do you know this 
ahout Laminates? 


SHEET COMBINATIONS PRINTED SYNTHANE 


Synthane can be bonded Despite Synthane’s 
securely to rubber, metal hard, smooth surface, 
and other materials. we can print on it 
to make _ instru- 
TUBING COMBINATIONS — ment panels, dials, 
Synthane can be cured and other compo- 
directly onto metal tubes "ents. The process is 
or rods to form a tight, Permanent; the im- 
permanent bond. pressions stay put. 


POST FORMING 


Certain grades 
of Synthane 
may be re- 
heated and 
post-formed. 


11 RIVER ROAD, OAKS, PENNA, 


162 For product information, use inquiry card on last page. 


: Hold open wiring 
fragile tubing 
etc., with these 
NyGrip* plastic 
cable clips and per 
forated strapping 
—light weight 


flexible, strong. 
*T™ 


Write for 
free samples, 


information. 


WECKESSER CO., 5259 N. Avondale Ave., Chicago 30 


ELECTRONIC FILTER DESIGN 


ENGINEER 


Excellent salary and opportunity 
offered by expanding, nationally 
known manufacturer of coils and 
filters. Location: Metropolitan Area, 
N.Y.C. Necessary qualifications: 
thorough knowledge of filter de- 
sign theory. 


Box—TT1054 


Tele-Tech, 480 Lexington Ave N.Y.¢ 


F/0.8, 2” 
COOKE LENS 
for 16 mm 
“Tv eve 
WORLD’S LARGEST STOCK 
Coated Hi-resolution Lenses for every TV need . . . Wide-Angle, 
Normal, Telephoto—11/44 to 20” COOKE, Zeiss, Ektar, Carl 
Meyer, B & L, Wollensak, Ross, Astro, etc. Featuring all Access 
ories . Baffle Rings, Counterbalances, Fittings. 


Foc. Mounts fit RCA, DuMont, G.E. Image Orth 
Special Mounts for G P | and others. Expert Fitting 
Service 

15-day FREE TRIAL... Unconditional) GUARANTEE 
Write for Free TV LENS BULLETIN #754 TV 

Serving TV since 1936 


Communication Operations 
Superintendent 


South American subsidiary of large U. S. industrial 
corporation is seeking a high calibre man experienced 
in supervising operation and maintenance of extensive 
HF and VHF radio systems; also automatic exchange 
telephone systems. College degree and ability to speak 
Spanish desirable but not essential. Submit resume, 
availability and salary required. 


Box TTA1054 


TELE-TECH, 480 Lexington Ave., New York 17, N. Y. 
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HYSO@OL. 


Epoxy Compound 
for 


Brush Redheads 


Another application of HYSOL 6000 Se- 
ries Compounds, based on the new epoxy 
compounds, is the encapsulation for 
Brush Electronics Company's BK-1090 mag- 
netic record-reproduce heads. This ''Red- 
head" has the standard track width de- 
signed for dual track recording on '/,” 
tape. 

The HYSOL 6000 cast resin construction 
was chosen because it assures dimensional 
stability, moisture absorption 
and affords freedom from microphonics. 


minimizes 


HYSOL epoxy compounds are used ex- 
tensively for impregnating, potting or 
encapsulating electronic components. 
Houghtoh Laboratories, Inc., has cooper- 
ated with customers not only in the de- 
velopment of specific material for a spe- 
cific purpose, but also in developing 
methods of making molds and follow 
through to product acceptance. 

Put Houghton Laboratories materials 
and experience to work for you. Let us 
help you with your problems, because our 
frank, honest opinions are yours for the 
asking. Write, wire or phone today. 


SIVE p 
oe? ®0, 


oughton 


laboratories, inc. 


OLEAN, NEW YORK 
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(Continued from page 139) 


Douglas R. Corron, Paul N. Hanover, 
George J. Pack, B. L. Sander, Melvin 
R. Schroeder, Martin M. Scroggin Jr. 
and Herbert S. Simon have joined the 
technical staff of the Hughes Research 
and Development Labs, Culver City, 
Calif 


Kenneth Slawson has been promoted 
to vice-president of the Ford Instru- 
ment Div. of the Sperry Corp. He will 
continue to assist the president, R. F. 
Jahn, in the general management of 
the company. 


Robert W. Kerr, formerly deputy 
group executive of American Machine 
& Foundry Co.'s General Products 
Group, has been named a divisional 
vice-president, and group executive of 
AMF’s General Products Group 


Leroy J. Packer will direct and super- 
vise the new Computer Division of 
Polarad Electronics Corp., Bklyn, N-Y. 
Mr. Packer was previously group leader 
of the Digital Techniques Group at the 
Columbia Electronics Re- 
search Lab. 


University 


L. J. Packer 


F. 0. Stratton 


Frazier O. Stratton has been pro- 
moted to chief engineer of Sterling 
Engineering Co., subsidiary of A.M.&F. 
in Laconia, N.H. 


Dr. Louis G. Dunn has resigned as 
Director of Jet Propulsion Lab. at Calif. 
Inst. of Technology to become associate 
director of the new Guided Missile Re- 
search Div. of Ramo-Wooldridge Corp., 
of Los Angeles, Calif. 


Emil A. Sellars has been appointed 
chief engineer at WBTW, Florence, N.C. 
Sellars was formerly chief engineer at 
WGVL in Greenville, N.C. 


Richard E. Mathes is the new direc 
tor of engineering at Raymond Rosen 
Engineering Prods., Inc., Philadelphia, 
Pa. Mr. Mathes was associated with 
RCA for 18 years as a research and de- 
velopment engineer. 


Arthur E. Dunn has been appointed 
sales engineer for Air Associates, Inc., 
Electronic Equipment Div., Teterboro, 
N.J. 


Application 
of RADIUM, 


| FLUORESCENT and | 
PHOSPHORESCENT 
LUMINOUS MATERIALS 


; 


FROM BLUEPRINT TO 
FINISHED PRODUCT! 


Sampson has complete facilities 
to furnish all necessary parts or 
will work from parts supplied. 
Dials, knobs, pointers etc. pro- 
duced to accurate tolerances and 
processed with standard instru- 
ie. ment finishes. Fig- 

ures and calibra- 
tions can be ap- 
plied with lumi- 
nous or non-lumi- 
nous materials according 
to. your requirements. 
SAMPSON produces large 
scale orders as well as or- 
ders for “one-of-a-kind.” 


CHEMICAL & PIGMENT CORP. 
2834 W. Lake St., Chicago 12, Ill. 
WRITE FOR DESCRIPTIVE BROCHURE! 


For product information, use inquiry card on last page. 163 


Le ‘rw 


wee 


wreeter sews eww Betta 


See ee weee © 
eam ems 


164 


CHANGEABLE 
CHASSIS 


The Speed-Chassis is a flexible breadboard assembly with 
interchangeable socket arrangements which can be mount- 
ed on a relay rack. A shield can and panel are available 
to make successful breadboard assemblies both permanent 
and neat. 


Two insulated tie-point strips and one grounded tie-point 
strip are provided, each 14” long. Individual plates are 
available, with holes already punched, to fit most all needs. 
In addition, three sizes of blank plates are cataloged. 


IMMEDIATE DELIVERY 
V 


SPECIFIC | PRODUCTS 


14515 DICKENS STREET 
SHERMAN OAKS 4, CALIF. 


ATT ).37%em Dial Filament 


TRANSFORMERS 


Illustrated here is one of several dual fila- 
ment transformers that Lindberg has de- 
veloped specifically for industrial electronic 
applications. Each of these transformers 
will supply the precise filament require- 
ments of TWO rectifier tubes. 

For further information write for Specifi- 
cation Sheets E201-2 and E201-3. 


TRANSFORMER DIVISION 


LINDBERG ENGINEERING COMPANY 
2450 West Hubbard Street, Chicago 12, Illinois 


For product information, use inquiry card on last page, 


The ANSWER 


INTERFERENCE 


Baxialeo 


Hi-Q- 


WAVE 
TRAP 


PAT. PENDING 


GUARANTEES NORMAL RECEPTION 
in the most extreme cases. Mounted 
externally on TV receiver.This trap 
has returned thousands of TV view- 
ers to otherwise lost markets. 
Moderately priced. . . 


ADVANCE ELECTRONICS CO. 
8510 North End Ave. Oak Park, Mich. 


Now on press... 


A NEW Multi-language, Illustrated 


“ELECTRONIC DICTIONARY" 


another editorial service by 


TELE-TECH 


& Electronic Industries 
Caldwell-Clements, Inc., publishers of “TELE-TECH & ELEC- 
TRONIC INDUSTRIES" will soon publish for the first time 
anywhere a unique, illustrated dictionary of Radio-TV- 
Electronic terms. 


In 4 Languages 


This new multi-language dictionary will cover the twenty 
major engineering categories of the electronic industries. 
It will illustrate all important components and equipment 
used in these fields, and define them in four languages. 


A Valuable Reference Work 


This practical, quick-reference dictionary will be a must for 
electronic engineers, production heads, executives in for- 
eign, and domestic electronic fields, for companies with 
foreign affiliates, exporters, purchasing agents, etc. Every 
engineer who reads the foreign technical journals will find it 
an invaluable desk companion. 


Caldwell-Clements, Inc. 


480 Lexington Avenue, New York 17, N. Y. 


TELE-TECH 


FLECTRONIC INDUSTRIES 
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~~ new ARC ™. 
course indicator 
puts two instruments 


- 
* 
* 


Pi 


° ARC #16706 


¢ Now users of the light, compact 

A RC Type 15D navigational 
receiving equipment can employ 

a single panel instrument that 
performs the work of two units 
previously used. The cross-pointer 
meter and the course selector have 
been combined into one part that 
fits a standard 31%” instrument hole. 
This saving in instrument panel 
space is important, particularly now 
that dual VOR installations are 

so popular. In addition to the space 
Saving, installation costs are cut. 
Ask your dealer to specify the new 
#16706 Course Indicator as part 
of your 15D Installation— whether 
single or dual. The indicator may 
be purchased separately for use with 
older Type C and D equipment. 
Write for complete data. 


Aircraft 
Radio 


. Corporation 
‘, BOONTON * NEW JERSEY 
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TYPE 15D EQUIPMENT 


For Airborne Reception of 

* Omni-Directional Ranges 

® Visual-Aural Ranges * Runway 
Localizers © GCA Voice 

® Simultaneous Voice 


R-13B Receiver with D-10A Dynamotor 
B-13 Converter, E-14 Rack and M-10 Mounting 


C-22A 
Control Unit, 
M-18 Mounting 


A-13B Antenna 


* October 1954 


New GE Division 


Formation of the Chemical and 
Metaliurgical Div. within the Gen- 
‘ral Electric Co. has been announced 
by Robert Paxton, executive vice 
yresident. The new division includes 
the former Chemical Div. and the 
Carboloy Dept. Concurrently, Mr 
Paxton announced the appointment 
of Robert L. Gibson as general man- 
ager of the Chemical and Met:1- 
lurgical Div. Mr. Gibson wiil make 
ais headquarters in Pittsfield, Mvs. 
The Chemical and Metallurgical Div. 
will be made up of 5 operating d>- 
yartments: Carboloy, Plastics, Sili- 
con Prods., Chemical Materials, and 
Laminated and Insulating Prods. 


Electronic Tube Corp. 
Bought by K. C. Meinken 
Kenneth C. Meinken, former pres - 


ident of National Union Corp., has | 


purchased the Electronic Tube Cor- 
poration of Philadelphia and has 
been elected by the board of direc- 
tors to the presidency of the corpera- 
tion. 


Ward Establishes 

Antenna Research Lab. 
Ward Products Corp. of Cleve- 

land, Ohio, announces the establish- 

ment of a new antenna research 

laboratory in -Ashtabula, Ohio, for 


the design and testing of all types of | 


television and automotive antennas. 
Laboratory testing facilities include 
the latest type of equipment for the 
measurement of impedance, V.S. 
W.R. and gain characteristics of an- 
tennas, in accordance with the 
standards set up by the antenna in- 
dustry. A pattern range has also 
been constructed in the laboratory. 
The new laboratory will supplement 
the facilities of Gabriel Electronics 
in Needham, Massachusetts 


NEW LOOK IN LIGHT 


Private offices at Admiral Corp. get a now look 
by installation of special overhead lighting 


by Luminous Ceilings, Inc. Plastic hides factcry | 


| | city ZONE STATE j 


type windows, eliminates outside glare 


For product information, use inquiry card on last page 165 


WSS 


MEANS HIGH 
PERFORMANCE 


SLIP RINGS 
... AND SUP RING ASSEMBLIES 


BRUSH HOLDERS © BRUSH ASSEMBLIES 
CONTACT ASSEMBLI-S 


@& S 


.. Use SILVER GRAPHALLOY for appii- 
cations requiring low electrical noise; low 
and constant contact drop; high current 
density and minimum wear. 


EXTENSIVELY USED IN: 


SELSYNS + GUN FIRE CONTROLS 
ROTATING THERMOCOUPLE and 
STRAIN GAGE CIRCUITS 
ROTATING JOINTS * DYNAMOTORS 


Wide range of grades available for 
standard and special applications. 


Chie Craphalloy Product 


Oil-free, self-lubricating Bush 
ings and Bearings (applicable 
—100° te +300 F.; with en 
ponsion coefficient half thet 
of steel will not seize sheft af 
low temperature); oil-free 
Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes 


pA 


——_— Oo —— — — — —_ —_ —_ __ 


l GRAPHITE METALLIZING CORPORATION 1 


1002 Nepperhan Ave. * YONKERS, NEW YORK 


C] Please send date on Graphalloy BRUSHES end CONTACTS. 
C) Send dote on BUSHINGS 
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MOBIL 
MIKE 


with a clear, 
clean-cut voice 


TURNER 
MODEL 90 
MOBILES 


The Turner 90 is an exceptional micro- 
phone. A mobile mike with maximum 
response to voice with minimum distor- 
tion; designed for easy, comfortable han- 
dling; and built to give years of good 
service. It is permanently § satin-chrome 
plated and equipped with hook for hang- 
ing and bracket for wall or dashboard 
mounting. 


Condensed Specifications 
SR-90R Carbon—Furnished with DPST 


push-to-talk switch, normally open 

one pole in microphone circuit and one 
pole in external relay circuit. 4 conductor 
unshielded KOILED KORD (11” retract- 
ed, 5’ extended.) Response, 200 to 4000 
cps. Level -38 db. 80 ohms nominal DC 
resistance .. . List price_- $26.50. 


SR-90D Dynamic — Response, 200 to 
9000 cps. Level: -48 db at high impedance. 
SPST push-to-talk switch, normally open, 
for on-off control of external relay. 
200 ohms impedance furnished with 4- 
conductor, 2 shielded, 5’ attached cable. 
High impedance furnished with 3-con- 
ductor, one shielded, attached 5’ cable. 


RUE INOR iio She ai eis ciate $29.50 
mn eee ee ee ee ee = os 


MAIL COUPON TODAY “= 


” alae lengapesenecer ites outaaare EB 


The TURNER Company y 


a 923 17th St., N.E. Cedar Rapids, lowa 

t Please send me complete information 

} on your mobile mikes. § 
' NOM csnccccccduscostussnscsscsnne | 
i PAD OIED - ecaiieastidh wide tisnabtitindiastedendimintaniininieds i 
D CY cemnnceneesnsneneenasconusncue , 
5 State : 


Se ee ee ee ee ee ee = 
Export: Ad. Auriema, Inc., 
89 Broad St., New York 4 
Conode: Canadian Marconi Co., 
Toronto, Ont., and Branches 
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product information, use inquiry cord on lost poge 


INDUSTRY, ¢ 


(Continued from page 38) 

Fred W. Troester has been added to 
the sales staff of the Chemical Mfg. Div. 
of the M. W. Kellogg Co. subsidiary of 
Pullman Inc. to handle sales of their 
line of fluorocarbon materials in the 
Pacific Coast area. 

Joseph T. Zuravleff has been trans- 
ferred to the Chicago district sales office 
of the Erie Resistor Corp. to represent 


the company’s electronics division in 


that area. 


George H. L. Norman has joined 
Sprague Electric Co., North Adams, 
Mass., as coordinator of the company’s 
activities in the field of electronic com- 
puter components. Leo J. Dornbos has 
been named manager of Sprague’s 
Cleveland office which serves. the 


Northern Ohio and Western Pa. terri- | 


tories. 


G. H. L. Norman 


Reed V. Bontecou has been appointed 
manager of marketing for receiving 
tubes at General Electric, Owensboro, 
Ky. He previously was product mana- 
ger for GE tube products in Schenec- 
tady. Richard A. Norman was named 
to a parallel position for cathode ray 
tubes in Syracuse where Harry R. 


Hemmings has become manager of | 
mfg. Willard L. Male replaces Mr. | 


Hemmings as Buffalo plant manager, 
and Milton J. Strehel has become mar- 
keting manager for industrial and trans- 
mitting tubes in Schenectady. 


J. N. Kammerer has become field 
sales engineer for Stupakoff Ceramic 


& Mfg. Div. of the Carborundum Co, in | 


the Philadelphia district, serving the 
greater Philadelphia area, Delaware and 
Maryland. 


S. Perry Jenkins, formerly chief en- 
gineer of WRLB-TV, has _ become 


district sales engineering manager of 
subsidiary 
of Claude Neon, Inc., Newark, N.J. He 


Standard Electronics Corp., 


will coordinate the sales service activi- 


| ties of the company in the southeastern 


| section of the country 
(Continued on page 168) 
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Buy PEERLESS 
and you buy 


the BEST! 


Insist on Peerless 20-20 
And 20-20 Plus transformers. 


Consistent quality. 
Uniform response. 


Smooth roll-off. 
High efficiency. 


Low distortion. 
No dips, no peaks. 


are reflected in the outstanding 
performance of Peerless 20-20 
transformers —surpassed only by 
the 20-20 PLUS line. 


‘When superlative performance is 
desired, the Peerless 20-20 PLUS 
is the answer. The 20-20 PLUS has 
all the famous features of the 20-20 
line PLUS wider frequency range, 
PLUS improved efficiency, PLUS 
smaller size, PLUS increased power 
rating, PLUS greater value. You can 
depend on Peerless for the best. 


Write today for the Peerless Catalog 


~ @pcertess 


Electrical Products 


A DIVISION OF ALTEC 


935€ Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, New York 


on nee hich tae at 


October 1954 


 - | 


CME ELECTRIC CO.. 159 
Agency—Scheel Advertising Agency 

\DAMS & WESTLAKE CO.. 26 
Agency—Henri, Hurst & McDonald, In 

ADVANCE ELECTRONICS CO. 151 
Agency—Corbin Advertising Agency 

ADVANCE — co. 164 

\EROVOX CORP ; 32 
Agency “Austin. C ‘Lescarb: ura & Staff 

AIRCRAFT RADIO CORP. . 165 
Agency—Burke Dowling Adams, In 

AIRCRAFT TRANSFORMER CORP. 156 
Agency—Malcolm Severance Co 

ALFORD MFG. CO., INC. 100 
Agency—Engineered Advertising 

ALLIED RADIO CORP. 156 
Agency—George Brodsky Advertising 

ALLIES’ PRODUCTS CORP.. 15 

ALTEC LANSING CORP. 38 
Agency—Doan B. Miner Co. Ir 

=, LAVA CORP. 99 
Agency wer and Condon Adv 

AMERICAN PHENOLIC Corp. 35 
Agency Burton Browne Advertising 

ANDREW CORP. ae 57 
Agency—Burton Browne Adv 

ARNOLD ENGINEERING CO. 58 
Agency—Walker & Downi ng, General Agency 

ASTRON CORP.. . ; 123 
Agency—Conti Adve rtising Age ncy, In 

AUDIO DEVELOPMENT co. 165 
Agenc y—Firestone Goodman Adv Agency, In 

AUDIO DEVICES, INC.... 101 
Agency—Rickard & Co In 

AVERY ADHESIVE LABEL CORP. 16 
Agency—Martin R. Klitten C Ir 

BARDWELL & McALISTER, INC. 6 
Agency—Elmer W. Ayer Advertising 

BENDIX AVIATION CORP., SCINTILLA DIV. 59 
Agency—MacManus, John & Adams. Inc 

BERNDT-BACH, INC.. ae ine ae 160 
Agency—Abbott Kimball Co f Calif Inc 

BLAW-KNOX CO.... 37 
Agency—Ketchum Mac Leod & Grove, In 

BOMAC LABORATORIES, INC. Cover 3 
Agency—Larcom Randal! Advertising 

BOURNS LABORATORIES 118 
Agency—The McCarty Ce 

BRADLEY LABORATORIES, INC. 129 
Agency—Charles Brunelle C 

BURKE & JAMES, INC. 162 
Agency—Julian Frank & Associates 

BURNELL & CO : 2 
Agency—Gotham Advertising C 

BUSSMANN MFG. CO. 49 

CALDWELL-CLEMENTS, INC. 164 

CAMERA EQUIPMENT CO. 151 
Agency—J. M. Kesslinger & Associates 

CHICAGO TELEPHONE SUPPLY CORP. 40, 41 
Agency—Burton Browne Advertising 

CINCH MFG. CORP....... 97 
Agency—D. T. Campbell In 

CINEMA iy ig ota co. 168 
Agency—R . Power 

CLAROSTAT MEG. ae ae 21 
Agency—Austin C Lesc arboura & Stoff 

CLEVELAND CONTAINER CO. os 4a 
Agency—Nesbitt Service Co 

CLIPPARD eye LABORATORY 132 
Agency—S Boer Cc 

COLORTONE ELECTRONICS, INC. ; 98 
Agency—Richard & Gunther In 

CORNING GLASS WORKS... 157 
Agency—Charles L. Rumrill & Co., In 

CUBIC CORP.. : 110 


Agency Franc is Cc. Charles 
CUNNINGHAM, SON & CO., INC., JAMES 147 


DAGE ELECTRIC CO.... on 144 
Agency—Jim Bradford Adv. Agency 
DUMONT LABORATORIES, INC., ALLEN B. 
Section Two pp. 1, 4, 5 
Agency—Austin C. Lescarboura & Staff 
DUMONT LABORATORIES, INC., ALLEN B. 


Section Two p. 8 

Agency—Campbell-Ewald C 

EBY CO., HUGH H...... 20 
Agency—Renner Advertisers 

EITEL-MCCULLOUGH, INC. 17, 138 
Agency—Conner-Jackson-Walker-McClure Adv 

ELECTRALAB, INC. 50 
Agency—Robert Hartwell Gabine Adv 

ELECTRA MFG. CO. ‘ 102 
Agency—R. J. Potts-Colkins & Holden n 

ELECTRICAL INDUSTRIES 61 
Aqencv—George Homer Martin A 

ELECTRONIC TUBE CORP. 140 
Agency—Harry P. Bridae ( 

FAIRCHILD heer & INSTRUMENT CcorP 143 

3eNncy M ast 

FAIRCHILD RECORDING EQUIPMENT co 145 
A 

FORD INSTRUMENT corr 146 
Agency 

FREED TRANSFORMER CO., INC 168 


‘ » Age 


TELE-TECH ADVERTISERS — OCTOBER, 1954 


GABRIEL ELECTRONICS DIV., on ag co. 
Agency—Larcom Randall 


GENERAL ELECTRIC CO. 


E ¢ 
TRANSFORMER co 
GRANT ‘PULLEY & HARDWARE CORP. 

Milton Jer Advertisi 
GRAPHITE METALLIZING CORP. 
C 


GRAY RESEARCH & DEVEOPMENT co. 


HEMINWAY Eg BARTLETT MFG. CO. 
HEPPNER MFG. CO. 

HERMETIC “SEAL PRODUCTS i 
HEWLETT- PACKARD co. 2 
HOFFMAN LABORATORIES, 

c Anderson-McConnel! 
HOUGHTON LABORATORIES, 
HOUSTON FEARLESS CORP. 
HUGHES AIRCRAFT CO.. 
HUGHES RESEARCH & DEVELOPMENT LABS. 
HYCON MANUFACTURING CO. 


JENNINGS hag MFG. co. 
JFD MANUFACTURING CO. 


JONES DIV. atone Sa B., 
CINCH MFG. CORP. 


KAHLE ENGINEERING CO. 

ger Conti Advertising Agency 

KAY ELECTRIC CO. 

KENYON TRANSFORMER co. 
Ag . Marvin & Redfield 

KESTER SOLDER CO. 

KEYSTONE PRODUCTS co 
Ag 


O A 
KLEIN & at wd MATHIAS 
he 


LINDBERG ENGINEERING | 
LORAL ELECTRONICS ost & | 


MEASUREMENTS CORP. 


—Equity Advert ising Agency 
MUELLER SLecraic co. 
Ag DA 


NATIONAL VULCANIZED FIBRE CO. 
NEW HERMES ENGRAVERS INC 
Cc Lester Harrison tnc 

N. R. K. MFG. & ENGINEERING CO 


—Kreicker & Meloan In 


OHMITE MANUFACTURING CO. 


PACIFIC SEMICONDUCTORS 
PAR- METAL PRODUCTS corp 
recess DIV., ALTEC LANSING CORP 
PENTRON ‘CORP 
PHALO Puastics Corr. 
PHAOSTRON co 


POLARAD ELECTRONICS 


TELE-TECH & ELECTRONIC INDUSTRIES * October 1954 


ay one & BEST , 
ncy—Elmer W Ayer Adv 
PRECISION PAPER TUBE CO 


Agen Symonds, MacKenzie & C 

PREMIER INSTRUMENT CORP. 
Agency—Kelly Nason In 

PRESTO er penne CORP 
Agency ewin, Williams & 

PYRAMID ELECTRIC co. 
Agency—Burton Browne Advert 

RADIO CORP. OF AMERICA 31, 54, Cover 4 
Agency—Al Paul Lefton C In 

RADIO MATERIALS CORP. Cover 
Agency—Turner Advertising Agency 

RAYPAR INC. 


RAYTHEON MANUFACTURING co. 


Agency—Walter B. Snow & Staff 


RAYTHEON MANUFACTURING CO. 


Section 3 pp. 4, 8 


Ag wan & Dengler Adv 
REEVES "HOFFMAN —, 
Agency W. H. Lon 
REEVES SOUNDCRAFT Corr. 


Agency 
RESISTANCE pRopucts CO. 
ncy— °) an Ad Agency, In 
Rust INDUSTRIAL. C., _INC. 
Agency—Robert Hoa sabir Adv 


ve CHEMICAL & —— corp. 
Ag y ander Rodkin Ad Agency, | 

SARKES TARZIAN, INC. 
Agency—Argyle Wampler Adv 

SCHERR CO., INC., GEORGE 
Agency—Marvic Illustrations 

ay ren MANUFACTURING CO. 

Agency—Harry P. Bridge C 

SHURE BROS., INC t 
Agency Henry M. Hempstead (¢ 

SIGMA INSTRUMENTS, INC. 
Agency—Meissner & Culver, In 

SORENSON & CO., INC. 
Agency—Moore & Co., In 

SPECIFIC PRODUCT CORP. 


Agency—Allen, Dorsey & Hatfield 


ah ice ELECTRIC CO. 
Stuart Sande Advertising 


SPRAGUE ELECTRIC CO. 


Harry P. Bridge C 
STACKPOLE CARBON CO. 
yency—Harry P. Bridge Co 
STANDARD ELECTRONICS CORP. 
Agency—Wehner Advertising Ager 
ag oo PIEZO CO. : 
y—Harry P. Bridge ¢ 
STODDART AIRCRAFT RADIO CO., INC. 
Agency—Allen, Dorsey & Hatfield Ir 


STONE PAPER TUBE CO. 
Agency—Robert M. Gam 

STUPAKOFF CERAMIC & MFG. "co. 
Agency—Walker & Down 


SYLVANIA ELECTRIC PRODUCTS CORP. 29, 
Agency—Cecil & Presbrey 

SYNTHANE corp. : 
Agency—Arndt-Preston-Chapin-Lamt & Keen 


TELECHROME INC. 
Agency—Powerad Co 


TINGSTOL CO. 
TINNERMAN PRODUCTS, INC. 
Agency—Meldrum & Fewsmit 


TRANSRADIO LTD. 
Agency—Reynell & So Ltd 

TRIAD TRANSFORMER corr. 
Agency—Mann Adv. Co 

TRUSCON STEEL DIV REPUBLIC STEEL CcorpP. 
Agency—Meldrum & Fewsmith 

TUNG-SOL ELECTRIC INC 


Agency—E. M. Freystadt A 
TURNER CO. 
Agency—W 


¥. & wearer ce. 

Agency Fo Ace 
UNIVERSITY. LOUDSPEAKERS, INC 
Agency 


va cour 
A 


VICTOREEN INSTRUMENT ‘to. 


WECKESSER CO 
weit MFG co, W “.. 

A Ww A 
wesTON ELECTRICAL “INSTRUMENT corp 


wuiTe DENTAL MFG. co s. $ 


While every precaution is token to imsevure 
racy, we cannot guorontee against the possibility 
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CHANGEABLE 
CHASSIS 


The Speed-Chassis is a flexible breadboard assembly with 
interchangeable socket arrangements which can be mount- 
ed on a relay rack. A shield can and panel are available 
to make successful breadboard assemblies both permanent 
and neat. 


Two insulated tie-point strips and one grounded tie-point 
strip are provided, each 14” long. Individual plates are 
available, with holes already punched, to fit most all needs. 
In addition, three sizes of blank plates are cataloged. 


IMMEDIATE DELIVERY 
V 


SPECIFIC | PRODUCTS 


14515 DICKENS STREET 
SHERMAN OAKS 4, CALIF. 


The ANSWER 
0 
ADJACENT CHANNEL 


INTERFERENCE 


WAVE 


TRAP 


PAT. PENDING 


GUARANTEES. NORMAL RECEPTION 
in the most extreme cases. Mounted 
externally on TV receiver.This trap 
has returned thousands of TV view- 
ers to otherwise lost markets. 
Moderately priced. . . 


ADVANCE ELECTRONICS CO. 
8510 North End Ave. Oak Park, Mich. 
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77-3 4.%m Dial Filament 


TRANSFORMERS 


Illustrated here is one of several dual fila- 
ment transformers that Lindberg has de- 
veloped specifically for industrial electronic 
applications. Each of these transformers 
will supply the precise filament require- 
ments of TWO rectifier tubes. 

For further information write for Specifi- 
cation Sheets E201-2 and E201-3. 


TRANSFORMER DIVISION 


LINDBERG ENGINEERING COMPANY 
2450 West Hubbard Street, Chicago 12, Illinois 


For product information, use inquiry card on last page. 


Now on press... 


A NEW Multi-language, Illustrated 


“ELECTRONIC DICTIONARY" 


another editorial service by 


TELE-TECH 


& Electronic Industries 
Caldwell-Clements, Inc., publishers of ‘‘TELE-TECH & ELEC- 
TRONIC INDUSTRIES” will soon publish for the first time 
anywhere a unique, illustrated dictionary of Radio-TV- 
Electronic terms. 


In 4 Languages 


This new multi-language dictionary will cover the twenty 
major engineering categories of the electronic industries. 
It will illustrate all important components and equipment 
used in these fields, and define them in four languages. 


A Valuable Reference Work 


This practical, quick-reference dictionary will be a must for 
electronic engineers, production heads, executives in for- 
eign, and domestic electronic fields, for companies with 
foreign affiliates, exporters, purchasing agents, etc. Every 
engineer who reads the foreign technical journals will find it 
an invaluable desk companion. 


Caldwell-Clements, Inc. 


480 Lexington Avenue, New York 17,°N. Y. 


TELE-TECH 


ELECTRONIC INDUSTRIES 
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: ARC #16706 


“ Now users of the light, compact 
@ ARC Type 15D navigational 
receiving equipment can employ 
a single panel instrument that 
performs the work of two units 
previously used. The cross-pointer 
meter and the course selector have 
been combined into one part that 
fits a standard 31%” instrument hole. 
This saving in instrument panel 
space is important, particularly now 
that dual VOR installations are 
so popular. In addition to the space 
saving, installation costs are cut. 
Ask your dealer to specify the new 
#16706 Course Indicator as part 
of your 15D Installation— whether 
single or dual. The indicator may 
be purchased separately for use with 
older Type C and D equipment. 
Write for complete data. 


Aircraft 
Radio 


Corporation 
BOONTON * NEW JERSEY 


4 
TYPE 15D EQUIPMENT 


For Airborne Reception of 

* Omni-Directional Ranges 

* Visual-Aural Ranges ¢ Runway 
Localizers © GCA Voice 

® Simultaneous Voice 


R-13B Receiver with D-10A Dynamotor 
B-13 Converter, E-14 Rack and M-10 Mounting 


C-22A 
Control Unit, 
* M-18 Mounting 


A-13B Antenna 


New GE Division 

Formation of the Chemical and 
Metallurgical Div. within the Gen- 
eral Electric Co. has been announced 
by Robert Paxton, executive vice 
oresident. The new division includes 
the former Chemical Div. and ihe 
Carboloy Dept. Concurrently, Mr. 
Paxton announced the appointment 
of Robert L. Gibson as general man- 
ager of the Chemical and Metel- 
lurgical Div. Mr. Gibson will make 
his headquarters in Pittsfield, Mass. 
The Chemical and Metallurgical Div. 
will be made up of 5 operating de- 
partments: Carboloy, Plastics, Sili- 
con Prods., Chemical Materials, and 
Laminated and Insulating Prods. 


Electronic Tube Corp. 
Bought by K. C. Meinken 


Kenneth C. Meinken, former pres- 
ident of National Union Corp., has 
purchased the Electronic Tube Cor- 
poration of Philadelphia and has 
been elected by the board of direc- 
tors to the presidency of the corpora- 
tion. 


Ward Establishes 
Antenna Research Lab. 


Ward Products Corp. of Cleve- 
land, Ohio, announces the establish- 
ment of a new antenna research 
laboratory in Ashtabula, Ohio, for 
the design and testing of all types of 
television and automotive antennas. 
Laboratory testing facilities include 
the latest type of equipment for the 
measurement of impedance, V.S. 
W.R. and gain characteristics of an- 
tennas, in accordance with the 
standards set up by the antenna in- 
dustry. A pattern range has also 
been constructed in the laboratory. 
The new laboratory will supplement 
the facilities of Gabriel Electronics 
in Needham, Massachusetts. 


NEW LOOK IN LIGHT 


Private offices at Admiral Corp. get a new look 
by installation of special overhead lighting 
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by Luminous Ceilings, Inc. Plastic hides factory 


MEANS HIGH | 
PERFORMANCE 


SLIP RINGS 
...AND SUP RING ASSEMBLIES 


BRUSH HOLDERS « 


CONTACT ASSEMBLIzS 


type windows, eliminates outside glare 


| 1002 Nepperhan Ave. * YONKERS, NEW YORK 
(C1 Pieare send data on Grophalley BRUSHES and CONTACTS. 


oO Send data on BUSHINGS. 


BRUSH ASSEMBLIES 


Oil-free, self-lubricating Bush: 
ings and Bearings (applicable 
—100° to +300° F.; with ex- 
pansion coefficient half that 
of steel will not seize shaft at 
low temperature); oil-free 
Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


NAME & TITLE 


COMPANY 


STREET 


city 


For product information, use inquiry card on last page. 


the 


MOBILE 
MIKE 


with a clear, 
clean-cut voice 


TURNER 
MODEL 90 
MOBILES 


The Turner 90 is an exceptional micro- 
phone. A mobile mike with maximum 
response to voice with minimum distor- 
tion; designed for easy, comfortable han- 
dling; and built to give years of good 
service. It is permanently satin-chrome 
plated and equipped with hook for hang- 
ing and bracket for wall or dashboard 
mounting. 


Condensed Specifications 


SR-90R Carbon—Furnished with DPST 
push-to-talk switch, normally open . 

one pole in microphone circuit and one 
pole in external relay circuit. 4 conductor 
unshielded KOILED KORD (11” retract- 
ed, 5’ extended.) Response, 200 to 4000 
cps. Level -38 db. 80 ohms nominal DC 
resistance . . . List price_________ $26.50. 


SR-90D Dynamic — Response, 200 to 
9000 cps. Level: -48 db at high impedance. 
SPST push-to-talk switch, normally open, 
for on-off control -of external relay. 
200 ohms impedance furnished with 4- 
conductor, 2 shielded, 5’ attached cable. 
High impedance furnished with 3-con- 
ductor, one shielded, attached 5’ cable. 
eee = 


MAIL COUPON TODAY 


i The TURNER Company & 
923 17th St., N.E. Cedar Rapids, lowe 
Please send me complete information 


on your mobile mikes. t 
Sn | 
‘ Address i 
J City . sinie i 
sd State — 4 


ee ee ee oe ee ee wll 
Export: Ad. Auriema, Inc., 
89 Broad St., New York 4 
Canada: Canadian Marconi Co., 
Toronto, Ont., and Branches 
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| tady. Richard A. Norman was named 


| tubes in Syracuse where Harry R. 


For product information, use inquiry card on last page. 


INDUS TRY, 4 


NEWS ° 


(Continued from page 38) 

Fred W. Troester has been added to 
the sales staff of the Chemical Mfg. Div. 
of the M. W. Kellogg Co. subsidiary of 
Pullman Inc. to handle sales of their 
line of fluorocarbon materials in the 
Pacific Coast area. 


Joseph T. Zuravleff has been trans- 
ferred to the Chicago district sales office 
of the Erie Resistor Corp. to represent 
the company’s electronics division in 
that area. 


George H. L. Norman has joined 
Sprague Electric Co., North Adams, 
Mass., as coordinator of the company’s 
activities in the field of electronic com- 
puter components. Leo J. Dornbos has 
been named manager of Sprague’s 
Cleveland office which serves the 
Northern Ohio and Western Pa. terri- 
tories. 


G. H. L. Norman 


Reed V. Bontecou has been appointed 
manager of marketing for receiving 
tubes at General Electric, Owensboro, 
Ky. He previously was product mana- 
ger for GE tube products in Schenec- 


to a parallel position for cathode ray 


Hemmings has become manager of 
mfg. Willard L. Male replaces Mr. 
Hemmings as Buffalo plant manager, 
and Milton J. Strehel has become mar- 
keting manager for industrial and trans- 
mitting tubes in Schenectady. 


J. N. Kammerer has become field 
sales engineer for Stupakoff Ceramic 
& Mfg. Div. of the Carborundum Co. in 
the Philadelphia district, serving the 
greater Philadelphia area, Delaware and 
Maryland. 


S. Perry Jenkins, formerly chief en- 
gineer of WRLB-TV, has become 
district sales engineering manager of 
Standard Electronics Corp., subsidiary 
of Claude Neon, Inc., Newark, N.J. He 
will coordinate the sales service activi- 
ties of the company in the southeastern 


@Ppreriess 


A DIVISION OF 


section of the country. 
(Continued on page 168) 


9356 Santa Monica Bivd., Beverly Hills, calif. 


TELE-TECH 


Buy PEERLESS 
and you buy 
the BES?! 


Insist on Peerless 20-20 
And 20-20 Plus transformers. 


Consistent quality. 
Uniform response. 


Smooth roll-off. 
High efficiency. 


Low distortion. 
No dips, no peaks. 


: pe 
"desired, the Peerless 20-20 PLUS 
-._ is the answer. The 20- 20 PLUS has" 

~ all the famous features of the 20-20 
-line PLUS wider frequency range, 
PLUS improved efficiency, PLUS — 
smaller size, PLUS increased power 3 
_rating, PLUS greater value. You can — 


depend on Peerless for the best. : 
Write today for the Peerless Catalog — 


Electrical Products © 4 


ALTEE 


. 
LANSING CORPORATION 


¥ 
78 


161 Sixth Avenue, New York 13, New York | 
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AMPLIFIERS — 


Freed Magnetic Amplifiers, Satu- 
rable Transformers and Reactors 
are designed for efficient opera- 
tion and long life. They can be 
used wherever reliable, rugged 
and maintenance free systems are 
required, 

The types of amplifiers listed be- 
low are designed to control AC 
servomotors. 

Development facilities are avail- 
able for the design of magnetic 
amplifiers to meet specific re- 
quirements. 

All standard units are hermeti- 
cally sealed and meet MIL-T-27 
Specifications. 


SATURABLE TRANSFORMERS — 
Controlled with dual triode; plate 
supply can be either DC or AC; 
no rectifiers; AC or DC control 
signals. 

PUSH-PULL MAGNETIC AMPLI- 
FIERS — AC or DC control sig- 
nals; high gain; may be used 
with magnetic or vacuum tube 
preamplifiers if needed, 
FAST-RESPONSE MAGNETIC AM- 
PLIFIERS — High gain; half-cycle 
per stage response time: AC or 
DC control signals: RC feedback 
networks for control system stab- 
ilization can be used directly: 
preamplifier not needed. 
HIGH TEMPERATURE MAGNETIC 
AMPLIFIERS — Designed to oper- 
ate in ambient temperatures as 
high as 200°C; AC or DC control 
signals, 

DRIFT-FREE MAGNETIC AMPLI- 
FIERS — For Control Systems of 
high stability with rigid ‘“drift- 
free” requirements. 


For Complete 
Detailed Technical Information 
Send for Bulletin No. 5410 


| industries. 
| covers New York, Pennsylvania, and 


FREED 


TRANSFORMER CO., INC. 


1718 Weirfield St. 
Brooklyn (Ridgewood) 27, N. Y. 
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INDUSTRY, « 
= NEWS "@: 


(Continued from page 166) 

Richard T. Orth, formerly vice-presi- 
dent and general manager of the Radio 
Corp. of America Tube Div., has become 
vice-president of the Westinghouse 
Electric Corp. electronic tube division. 
He will succeed E. W. Ritter, who 
planned the division’s two new plants 
at Elmira and Bath, N.Y. 


E. L. Dibble has been appointed gen- 
eral sales manager of consumer prod- 
ucts by National Carbon Co., Div. of 
Union Carbide and Carbon Corp. Mr. 
Dibble will be located in the New York 
office where he will direct the sales of 
the company’s automotive service prod- 
ucts. 


Verne Smith is the new director of 
sales at Drake Mfg. Co., Chicago, IIl., 
manufacturers of socket and jewel light 
assemblies. 


V. Smith 


Emmet N. Hughes, former West Coast 
division manager of Micro Switch, Div. 
of Minneapolis-Honeywell Regulator 
Co., Freeport, Ill., has been made west- 
ern sales manager in charge of all West 
Coast sales operations, including the 
Rocky Mountain states. John K. Lincoln, 
has been made Eastern sales manager in 
charge of all sales in all states east of 
the Rocky Mountains. Mr. Hughes will 
be headquartered in Los Angeles. Mr. 
Lincoln will be located at the company’s 
executive offices in Freeport. 


F. C. Tucker has been made eastern 


| sales manager for the plastics depart- 


ment of General Electric Co., Pittsfield, 
Mass. Mr. Tucker will be responsible 
for the sale of the department’s custom- 


| molded plastics products for the refrig- 


eration, electronics, electrical, and other 
The newly created post 


the Atlantic Seaboard. 


William A. Gothard has been elected 
president and general manager of 
Gothard Manufacturing Co., Spring- 
field, Ill., succeeding his father, R. W. 
“Duke” Gothard, who will supervise 
the West Coast activities of the com- 
pany. 
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TYPE C.E.S 


meeting the 
engineer's demand 


in a hurry... 


Custom built from a larg 
variety of stock parts... 
outstanding performance | 
in a hurry ... there's a 
C.E.S. switch that will fll | 
your requirements, too. 


Write for catalog 175. 
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DIVISION AEROVOX CORPORATION 
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Right ... from the start 


ASSURE TOP PERFORMANCE 
with DuMont Color Television Equipment 


Start right — right from the start, specify Du Mont color television broadcast- 
ing equipment. Enjoy the technical and economic advantages of equipment 
designed with you in mind. As proved in monochrome operation, Du Mont 
television broadcasting equipment combines the most economical operation 
with outstanding performance and greatest flexibility in future expansion. 


Pickup equipment | COLOR MULTI-SCANNER FOR FILM AND SLIDES © ELECTRONIC MASKERS 


re’'s af 


Color terminal | COLOR SWITCHING EQUIPMENT © ENCODERS © MULTI-CHANNEL WAVEFORM MONITORS © COLOR 
ill fill equipment | MONITORS © UNENCODED COLOR PATCH PANELS AND CORDS © COLOR STABILIZING AMPLIFIER 


s, too. 


17S. For color conversion of 


7 SUB-CARRIER GENERATOR © BURST KEY GENERATOR © POWER SUPPLIES 
existing sync generator 


Color sync generator INCLUDES: MONOCHROME SYNC GENERATOR © SUB-CARRIER GENERATOR © CONVERGENCE AND BURST KEY 
GENERATOR 

ING Cl 
ORATION 

RBANK, CAL 


COLOR BAR GENERATOR © STEP-WAVE GENERATOR © VECTORSCOPE © LUMICHROME FILTER © CON- 
Color test equipment VERGENCE AND LINEARITY GENERATOR © ENVELOPE DELAY MEASURING SET ° DIFFERENTIAL PHASE 
MEASURING SET 


> Transmitter equipment aa. FILTERS © 4.75 MC VIDEO CUTOFF FILTER AND EQUALIZER * HIGH AND LOW FREQUENCY 


ERE RRR GRP RS WIGS AL Lp RO NE IIR 


TELE-TECH 


«. Electronic Industries 
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GLOSSARY OF TERMINOLOGY, 


COLOR TV TER 
ACHROMATIC: Shade of grey from black to white, color absent. he 


BRIGHTNESS: Attribute of visual perception in accordance with row COLOR TV WORKS: Briefly, the studio camera ¢ 
which an area appears to emit more or less light. and blue. These are combined into two specially-ph 


alt equivalent ¢ issi 
CAMERA SPECTRAL CHARACTERISTIC: Sensitivity of each camera placed on the endegontiedeae h hewn neues tate 
e horizontal sync pulse. Democ 


color channel with respect to wavelength. 2 
sion primaries back to vi: 


CARRIER CHROMINANCE SIGNAL: Sidebands of modulated 

chrominance subcarrier, plus any unsuppressed subcarrier, COLOR DIFF os 
added to monochrome signal to convey color information. proper mene age Combination of | and Q signals in COLO! 

; : ic . 
CHROMA: Color quality characterized by its saturation only. to produce signals esvniaeg-cunemunemen nee signal nance 
CHROMATICITY: Quality of chromatic or achromatic color de- blue) transmitted. Resulting signals applied mee dye pension 
fined by hue and saturation only. COLOR EDGING: Spurious color at boundaries of differ . norm 
CHROMATICITY DIAGRAM: See Fig. 1. Graph showing relation COlored picture areas. Includes fringing and misreaistration “ 
of color primaries and result of primary combinations. Co- COLOR FRINGING: Spurious colors ntred . g : COMP\ 
ordinates identify relative content of primaries in a color. change in position of televised ines oko gf by luming 
. ‘ : m ne d 

CHROMINANCE: Colorimetric difference between a color and COLOR GAMUT: Restricted range of col oe CONST 
reference color (Illuminant C white in NTSC system) of equal matched by primaries. colors which can be missio 
luminance. Refers to hue and saturation only. COLOR PHASE: Phase difference eat | — 
CHROMINANCE CARRIER REFERENCE: Continuous signal having chrominance signal. or Q and carrier pic 
same frequency as chrominance subcarrier and fixed phase COLOR PICTURE SIGNAL: CONVE 
with color burst. It is phase reference of carrier chrominance conties ‘tabdeabel dill yore eb eapsie: plus sub- in col 
signal for modulation or demodulation. chronizing signals. Gtion, excluding syn- — CROSS- 


CHROMINANCE COMPONENT: Any component of two-dimen- causec 
sional chrominance vector. | and Q signals add to produce ia 
complete chrominance signal in NTSC system. 2 
CHROMINANCE PRIMARY: One of two non-physical transmission - 


primaries, | and Q, which have zero luminance. 

CHROMINANCE SUBCARRIER: 3.579545 mc signal modulated by 

chrominance video signals, whose modulation sidebands are s 

added to monochrome signal to convey chrominance. Y 

CHROMINANCE VIDEO SIGNALS: Voltage output from red, green 

or blue section of color TV camera or receiver matrix. 

CIE: Committee Internationale d'Eclairage. Also ICI, Interna- 3 

tional Commision of Illumination. 

COLOR BREAK-UP: Spurious color caused by difference in ob- 

servation condition from one field to next. Eg., blinking eyes, 

moving head rapidly. ol , neo 
Ser : ; & 2 J ; 

COLOR BURST: See Fig. 2. Eight sine wave cycles (min.) of : et Xx pe 

chrominance subcarrier added to horizontal blanking pedestal (1) XYZ CHROMATICITY DIAGRAM (2) COLOR SYNC SI 


to’sync transmitter and receiver color carrier oscillators. 


GAMUT OF 
CIE PRIMARIES 


HORIZONTAL BLANKING INTERVA 
0165 H MIN. 


COLOR TV BROADCA 


EQUIPMENT FOR BROADCASTING | PHASE CORRECTION UNIT: Provides phase or envelope pre- _— SIGNAL Al 


distortion for signal fed to transmitter to correct for phase Employed 


NETWORK COLOR TV PROGRAMS | and linearity distortions in transmitting and receiving systems. modulatic 


SUBCARRIER TRAP: Transmission line stubs which attenvate STEP WA\ 


| 


COLOR MONITOR: Allows visual monitoring of composite sig- lower sideband of chrominance subcarrier. tem ame 
nals. Off-air signal must first pass through high-quality de- subcarrier 
modulator. TEST EQUIPMENT accurate ¢ 


' VECTOR DI 
BAR AND DOT GENERATOR: Used for adjusting convergence 7 — Signal wit} 
color monitor. Will provide test signals when equipment 's justing ro 
installed for station to originate color signals. 
BURST OSCILLATOR: Provides continuous subcarrier signal, and 
input to signal analyzer. Useful for distant phase intermodu- 


COLOR STABILIZING AMPLIFIER: Corrects color TV signal same 
as in monochrome systems (removes surges, limits levels, 
cleans up sync, etc.), but also passes subcarrier burst unal- 
tered and compensates for system nonlinearity. 

MODIFICATION KITS: Relatively simple additions to several 
standard monochrome units which correct characteristics, 


thereby enabling unit to handle color TV signals. Modifica- lation tests. . a 
tion kits include those for demodulator, slot diplexer, calibra- OSCILLOGRAPH: Wideband scope has: excellent transient COLOR SLI 
tion monitor, stabilizing amplifier, and visual modulator. sponse for waveform analysis, and 10 mc bandwidth. with CRT 
tion circyi 
| Passed th 
NETWORK MONITOR — L ELECTRONI 
VIDEO ANTENNA contaming 
INPUT 
Into other 
ENCODER: 
COLOR 4 - PHASE : Pay 
STABILIZING SS | CORRECTION SUBCARRIER — Matrix to 
AMPLIFIER 0 ~ UNIT ‘ TRAP nance con 
MOD. KIT output is f 
chronizatio 
Block diagram of color camera 
Meee t cos: TV transmitting syste™. IELD KEYE| 
TH PVEME ToS Colored boxes, keye nals at fie! 
potent i SCANNER. to equipment list, or dlancing | 
major additions ! MODIFICAT} 
monochrome _ syste™ Operate w; 
: 
° . . . + nals from OF 
ADDER: Amplifying stage which combines red, green or blue PHASE SPLITTER: Stage which takes | and Q sig wvé 
signal from matrix network with Y luminance signal, and modulators and produces four signals, positive an 
feeds result to corresponding color output stage. | and Q, and feeds them to matrix. aot I 
CHROMA CONTROL: Variable resistor which controls saturation PURITY CONTROL: Variable resistor which controls de : 
by varying level of chrominance signal fed to demodulators. purity coil mounted around picture tube neck. 


ont? 
ch shifts chrominance a 
gnal to Q demoduldl™ sai 


HROMINANCE DEMODULATORS: | and Q demodulators which 


QUADRATURE AMPLIFIER: Stage whi 


R TV 


GY, EQUIPMENT & SYSTEMS 


ERMINOLOGY 


camera chain produces three color video voltages, red, 


ecially-phased color signals and one 


luminance signal 


chronize and transmit the colors, a short carrier burst is 
se. Demodulation process at receiver changes transmis- 
yack to visible colors. 


LOR SYNC SIGNAL 


\DCAST 


, re- 


COLOR SIGNAL: General term for any signal, excluding lumi- 
nance or monochrome, which controls chromaticity values. 


COMPATIBILITY: Nature of color TV system which permits 
normal monochrome reception of color transmissions by un- 


altered monochrome receivers. . 
COMPOSITE COLOR SIGNAL: Color signal, including blanking, 
luminance and chrominance information, and sync signals. 
CONSTANT LUMINANCE TRANSMISSION: Method of color trans- 
mission by which carrier chrominance signal controls chro- 
maticity of produced image without affecting luminance. 
Luminance is controlled by monochrome signal. 
CONVERGENCE: Meeting and crossover of three electron beams 
in color picture tube at common point on shadow mask. 
CROSS-COLOR: Interference in receiver chrominance channel 
caused by cross-talk from monochrome signal. 


+.877 (R-Y) 


& 
+I 90° 


(3) CHROMINANCE 
VECTOR DIAGRAM (maximum values) 


SIGNAL ANALYZER: Measures phase of subcarrier frequency. 
Employed with step wave generator in checking phase inter- 
modulation. 


STEP WAVE GENERATOR: Generates signal for measuring sys- 
tem amplitude linearity and phase intermodulation. Also, 
subcarrier may be superimposed on step wave, for highly 
accurate determination of subcarrier amplitude variations. 
VECOR DISPLAY UNIT: Shows vector diagram of chrominance 
Signal with respect to color burst on CRT. Also useful for ad- 
lusting encoders and making phase modulation tests. 


COLOR SLIDE EQUIPMENT: 


with Comprises flying spot scanner 
jor CRT light source, pick-up heads, amplifiers and correc- 
on circuits. In scanning process dichroic mirrors divide light 


Passed through 2x2 in. slid 


e into red, green and blue. 
ELECTRONIC MASKER: Unit 


, compensates for photographic color 
conta i i i 
- rc by feeding some complementary color signals 
be other channels to cancel out undesired effects. 
prs Combines red, green and blue video signals in 
7 "Ix to produce transmission primaries, | and Q chromi- 
pie: components and Y luminance component. Composite 
peste wfc : transmitter. Also produces burst for color syn- 
nization. Input may be from bar i 
en 
pty generator, slide, film 
F . . . 
Beas oc pay Ng switches three unencoded color sig- 
le'd rate tor display on an oscill 
ograph. Useful for 
balancing level of RGB channels. = 


MO : 
; DIFICATION KIT: Used to alter standard sync generator to 
Perale with color subcarrier burst. 


FEIVING SYSTEM 


factor, this handy reference glossary speeds and ces 
easier a transitional understanding of this subject. 
Data for the accompanying 
- NTSC records and manufacturers’ equipment specifications. 


EQUIPMENT 


~ EQUIPMENT FOR BROADCASTING © 


eT ee 3 Rina eS ae : “ay 
a 


chart compiled from 


FREQUENCY INTERLACE: Also frequency interleave. Carrier 
chrominance signal frequency chosen so that | and Q side- 
bands are interwoven with luminance sidebands in same 
bandwidth in manner which causes no mutual interference. 


HUE: Dominant wavelength which distinguishes a color as red, 


yellow, etc. Often synonymous with term “color,” but does 
not include grey. Varying saturations may have same hue. 


1 SIGNAL: Fine chrominance transmission primary 0-1.5 mc 
wide, which combines with Q signal to convey chrominance 
information. Comprises sidebands produced by modulating 
subcarrier 57° from reference burst. Called in-phase signal. 
LUMINANCE: Standardized brightness. 


MIXED HIGHS: Method of reproducing very fine picture detail 
by transmitting high frequency components as part of lumi- 
nance signal for achromatic reproduction in color picture. 
NTSC: National Television System Committee. . 
MONOCHROME SIGNAL: Part of TV signal which has major con- 
trol of luminance of color picture and conventional picture on 
black-and-white receiver. 

PRIMARY COLORS: Red, green and blue, which can be com- 
bined to reproduce various hues. No two primaries can be 
mixed to form third. 

PURITY: Physically complete saturation of a hue, free of white 
and uncontaminated by other colors. 

Q SIGNAL: Coarse chrominance transmission primary 0-0.5 mc 
wide, which combines with | signal to convey chrominance 
information. Comprises sidebands produced by modulating 
subcarrier 147° from reference. Called quadrature signal. 
SATURATION: Chromatic purity or degree of dilution of a color 
by white. Pale shades have low saturation. 


SUBCARRIER: See “Chrominance Subcarrier.” 

SYNC SIGNAL: See ‘Color Burst.” 

TRANSMISSION PRIMARIES: |, Q@ and Y signals which may be 
combined to produce picture, chrominance and luminance. 
VECTOR DIAGRAM: See Fig. 3. Phase relations of chrominance 
components. 


Y SIGNAL: Luminance transmission primary 1.5-4.2 me wide, 
which is equivalent to a monochrome signal. For color pic- 
tures it contributes finest details and brightness information. 


SUBCARRIER GENERATOR: Produces chrominance subcarrier fre- 
quency for synchronizing locally generated color pictures. 
Temperature-controlled oscillator is employed for extreme 
accuracy. Unit operates in conjunction with burst generator. 


COLOR FILM EQUIPMENT: Employs flying spot scanner, 
dichroic mirrors and circuits similar to slide scanner. Pro- 
jector is either continuous type using revolving mirrors or 
prisms, or fast pull-down type. 16 mm is most common type. 


_ EQUIPMENT FOR BROADCAST! 
-CQLOR TV STUDIO : 


SIS 
RIGINATIONS- 
COLOR CAMERA CHAIN: For live programs originated in the 
studio or outdoors, two types of camera systems are avail- 
able. One employs three monochrome pick-up tubes, such as 
image orthicons or smaller industrial TV types, and a dichroic 
mirror optical system which splits the light into red, green 
and blue components. Each component goes to a different 
pick-up tube, and simultaneous RGB video signals are gen- 
erated. The other camera chain system employs a single 
monochrome image orthicon wiith a rotating color wheel 
containing RGB filters. The field sequential signals thus gen- 
erated are fed into a sweep converting device which converts 
the signals to simultaneous RGB video. It should be noted 
that an experimental single tricolor pick-up tube not requiring 
optical color splitting has been demonstrated. 
NOTE: The equipment described here is divided into four groups which a 
station may add in sequence to build a color TV facility. Devices not 


containing special designs dictated by the novel aspects of the color signal 
(eq., power supplies, jack panels} are not shown here, but are required. 


SOUND SOUND A-F TO TUBE TO DEFLECTION 
I-F - AMP CONVERGENCE YOKE 
— & FOCUS — 
t SPEAKER ge DEF 
MIXER VIDEO VIDEO DET. VIDEO 
= —< AGC. DET. au? ena SYNC. 
? SWEEP 
4 LUMINANCE 
CHROMINANCE SIGNAL oe. HOR OSC 


pe COLOR SYNC SIGNAL 


wi Gi) 


or blue section of color TV camera or receiver matrix. 

CIE: Committee Internationale d'Eclairage. Also ICI. Interna- 
tional Commision of Illumination. é 

COLOR BREAK-UP: Spurious color caused by difference in ob- 
servation condition from one field to next. Eg., blinking eyes, 
moving head rapidly. 

COLOR BURST: See Fig. 2. Eight sine wave cycles (min.) of 
chrominance subcarrier added to horizontal blanking pedestal 
to'sync transmitter and receiver color carrier oscillators. 


Voltage output from red, green 


EQUIPMENT FOR BROADCASTING 
| NETWORK COLOR TV PROGRAMS 


COLOR MONITOR: Allows visual monitoring of composite sig- 
nals. Off-air signal must first pass through high-quality de- 
modulator. 


COLOR STABILIZING AMPLIFIER: Corrects color TV signal same 
as in monochrome systems (removes surges, limits levels, 
cleans up sync, etc.), but also passes subcarrier burst unal- 
tered and compensates for system nonlinearity. 


MODIFICATION KITS: Relatively simple additions to several 
standard monochrome units which correct characteristics, 
thereby enabling unit to handle color TV signals. Modifica- 
tion kits include those for demodulator, slot diplexer, calibra- 
tion monitor, stabilizing amplifier, and visual modulator. 


COLOR 
NETWORK 
abt MONITOR 
INPUT 
COLOR PHASE 
TRANSMITTER 
STABILIZING CORRECTION 
AMPLIFIER CONTROL UNIT 


SYNC 


GENERATOR 


COLOR TV BROADCS 


PHASE CORRECTION UNIT: Provides phase or envelope pre- 
distortion for signal fed to transmitter to correct for phase 
and linearity distortions in transmitting and receiving systems. 


SUBCARRIER TRAP: Transmission line stubs which attenuate 
lower sideband of chrominance subcarrier. 


TEST EQUIPMENT 


BAR AND DOT GENERATOR: Used for adjusting convergence in 
color monitor. Will provide test signals when equipment is 
installed for station to originate color signals. 


BURST OSCILLATOR: Provides continuous subcarrier signal, and 
input to signal analyzer. Useful for distant phase intermodu- 
lation tests. 


OSCILLOGRAPH: Wideband scope has excellent transient re- 
sponse for waveform analysis, and 10 mc bandwidth. 


LJ 


ANTENNA 


DEMODULATOR 


SUBCARRIER 
TRAP 
MOD. KIT 
G CAMERA Block diagram of color 
-CHBINE = TV transmitting system. 


Colored boxes, keyed 
to equipment list, are 
major additions to 


monochrome system 


ADDER: Amplifying stage which combines red, green or blue 
signal from matrix network with Y luminance signal, and 
feeds result to corresponding color output stage. 


CHROMA CONTROL: Variable resistor which controls saturation 
by varying level of chrominance signal fed to demodulators. 


CHROMINANCE DEMODULATORS: | and Q demodulators which 
combine subcarrier reference signals from color sync and 
carrier chrominance signal from chroma bandpass amplifier 
circuits to derive | and @ color video voltages. 


CHROMINANCE GAIN CONTROLS: Variable resistors in red, green 
and blue matrix channels which individually adjust primary 
signal levels. 


COLOR DECODER: Section including demodulators and phase 
splitters which derive red, green and blue signals from com- 
posite color video signal. 


COLOR KILLER: Circuit between color sync and video sections 
which cuts off chrominance channel when monochrome signal 
is being transmitted. 


CONVERGENCE CONTROL: Variable resistor in high-voltage sec- 
tion controls voltage applied to three-gun picture tube. 


DELAY LINE: Transmission line or similar delay device in lumi- 
nance channel which delays Y signal to compensate for phase 
differences in transmission primary channels. 


FILTERS: Bandpass devices used to separate luminance and 
chrominance signals at video frequencies. 


MATRIX: Circuit section which combines |, Q and Y signals 
and transforms them into individual red, green and blue sig- 
nals which are applied to picture tube grids. 


PHASE DETECTOR: Circuit which derives de correction voltage 
to maintain subcarrier oscillator in sync with color burst 
reference. 
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COLOR TV RECEIV 


PHASE SPLITTER: Stage which takes | and Q signals from de- 
modulators and produces four signals, positive and negative 
| and Q, and feeds them to matrix. 


PURITY CONTROL: Variable resistor which controls de through 
purity coil mounted around picture tube neck. 


QUADRATURE AMPLIFIER: Stage which shifts chrominance sub- 
carrier 90° and applies resulting signal to Q demodulator. 


REACTANCE TUBE: Section which utilizes correction voltage 
from phase detector to control subcarrier oscillator frequency. 


SYNC SECTION: Circuit comprising keyer, burst amplifier, phase 
detector, reactance tube, subcarrier oscillator and quadrature 
amplifier. 
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FLAT APERTURE MASK COLOR TUBE: 


Beams from three electron guns are converged 
through each of 200,000 holes in aperture (or 
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determine that each gun always energizes the directly © * Mereby 


same color. screen plate. 


©1954 CALDWELL-CLEMENTS, INC., 480 !##ngton A 


DCAST EQUIPMENT 


SIGNAL ANALYZER: Measures phase of subcarrier frequency. 
Employed with step wave generator in checking phase inter- 
modulation. 

STEP WAVE GENERATOR: Generates signal for measuring sys- 
tem amplitude linearity and phase intermodulation. Also, 
subcarrier may be superimposed on step wave, for highly 
accurate determination of subcarrier amplitude variations. 


VECTOR DISPLAY UNIT: Shows vector diagram of chrominance 


~ signal with respect to color burst on CRT. Also useful for ad- 


justing encoders and making phase modulation tests. 


COLOR SLIDE EQUIPMENT: 


Comprises flying spot scanner 
with CRT light source, pick-up heads, amplifiers and correc- 
tion circuits. In scanning process dichroic mirrors divide light 
passed through 2x2 in. slide into red, green and blue. 


ELECTRONIC MASKER: Unit compensates for photographic color 
contamination by feeding some complementary color signals 
into other channels to cancel out undesired effects. 


ENCODER: Combines red, green and blue video signals in 
matrix to produce transmission primaries, | and Q chromi- 
nance components and Y luminance component. Composite 
output is fed to transmitter. Also produces burst for color syn- 
chronization. Input may be from bar generator, slide, film 
or camera chain. 

FIELD KEYER: Sequentially switches three unencoded color sig- 
nals at field rate for display on an oscillograph. Useful for 
balancing level of RGB channels. 


MODIFICATION KIT: Used to alter standard sync generator to 
operale with color subcarrier burst. 


CEIVING SYSTEM 


coll 


VECTOR DIAGRAM: See Fig. 3. Phase relations of chromi 
g ions nance 


corn 


Y SIGNAL: Luminance transmission primary 1.5-4.2 mc 
which is equivalent to a monochrome signal. For color pic- 


wide, 


tures it contributes finest details and brightness information. 


SUBCARRIER GENERATOR: Produces chrominance subcarrier fre- 
quency for synchronizing locally generated color pictures. 
Temperature-controlled oscillator is employed for extreme 
accuracy. Unit operates in conjunction with burst generator. 


jector is either continuous type using revolving mirrors or 
prisms, or fast pull-down type. 16 mm is most common type. 
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~ EQUIPMENT FOR BROAD 

- COLOR TV STUDIO ORIGIN. 
COLOR CAMERA CHAIN: For live programs originated in the 
studio or outdoors, two types of camera systems are avail- 
able. One employs three monochrome pick-up tubes, such as 
image orthicons or smaller industrial TV types, and a dichroic 
mirror optical system which splits the light into red, green 
and blue components. Each component goes to a different 
pick-up tube, and simultaneous RGB video signals are gen- 
erated. The other camera chain system employs a single 
monochrome image orthicon wiith a rotating color wheel 
containing RGB filters. The field sequential signals thus gen- 
erated are fed into a sweep converting device which converts 
the signals to simultaneous RGB video. It should be noted 
that an experimental single tricolor pick-up tube not requiring 
optical color splitting has been demonstrated. 

NOTE: The equipment described here is divided into four groups which a 
station may add in sequence to build a color TV facility. Devices not 


containing special designs dictated by the novel aspects of the color signal 
(eq., power supplies, jack panels) are not shown here, but are required. 
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Block diagram of color TV receiver. Colored boxes are major additions to standard monochrome receiver 
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INDEX COLOR TUBE: This experimental type 
employs a single gun scanning vertical color phos- 
phor lines. One color line has secondary emission 
characteristic which causes beam current to change 
slightly when energized. Circuit indexes this change, 
and corrects beam sweep to strike correct line. 
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POST DEFLECTION COLOR TUBE: Single 
electron beam is deflected by grid near screen as 
it scans, causing beam to strike desired horizontal 
color phosphor lines. By timing polarity switching 
sequence properly, color synchronization is achieved. 


as 


— Excellent 2 or fidelity. Special Masking 
\, Amplifier p a overall quality of system 


results i Superlative reproduction. 
\\ 


Continuous film movement. No wi 
mittent action. Optical immobilizer / KK 


eliminates claws and shutter 
Film may be run forward or backward. 


Stopped at any point. Speed may be varied. 


Sensitivity of system 
faithfully reproduces all tonal 
gradations through 
gamma-corrected 


amplifier. 


No shading adjust- 
ments necessary. Picture / 
free from edge flare and / 


shading. 


Completely  / 


automatic from / 
remote panel. / 


/ 
/ 
/ 
/ 


/ 
x, Entirely new standard of operating 
economy for both color and 


monochrome operation. 
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TELEVISION TRANSMITTER I 


Pose es 


Dr. Allen B. Du Mont said in the early days of television, “Who wants to look at the 
world through a knothole?” 


It was Dr. Du Mont’s vision that took television out of the knothole class. 


Even before the first set was produced ... he was planning big screens. The Allen 
B. Du Mont Laboratories made large-screen television from their very first set! 

Now, once again, Du Mont has taken television out of the knothole class... This 
time it’s color television! Long before the public became “color conscious”, Du Mont 
research was working to bring you big screen color television. 

Du Mont has consistently refused to settle for small screens. Now, Du Mont has 
pioneered in the development of large-screen color television with the introduction of 
the first practical big-picture color tube ...hastening the day when color sets with popular- 
sized pictures will be available at a reasonable price. 


Proof again that it is to Du Mont that the public and the industry alike can look 
for the vision so necessary to progress in the electronic age... 


® 
VISION IS THE ou MONT DIMENSION 


First with the Finest in Television 
... Past, Present and Future! 
Allen B. Du Mont Laboratories, Inc. Home Office: 760 Bloomfield Avenue, Clifton, New Jersey 
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ELECTRONIC PROCUREMENT—PRODUCTION DIRECTORY 


TELE TECH’s 1954-1955 exclusive military procure- 
ment-production organization and directory of key 


personnel in Air Force, Navy and Army agencies. 


AIR FORCE PROCUREMENT & PRODUCTION 


AIR MATERIEL 
COMMAND 


Wright Patterson AF Base Dayton Ohio 


DIRECTORATE OF PROCUREMENT & PRODUCTION 


Responsible for all AF Procurement and Production 
other than research and development 


DIRECTOR Maj Gen D H Baker MCP 27119 
DEPUTY DIR Brig Gen H S Jones MCP 27119 
SMALL BUSINESS M L Johnson MCP-5 23232 


DEPUTY DIR OF PROCUREMENT 

DIRECTOR Brig Gen W T Thurman MCFP 22200 
ASSIST DEPUTY Col L E Fulton MCPP-1 33123 
CONTRACT MANAGEMENT BRANCH 
Col H J Mattia MCPPC 25213 
DEPUTY DIR OF PRODUCTION 

DIRECTOR Brig Gen C H Mitchell MCPR 27214 
ASSIST DEPUTY Col L H Garrett MCPR-1 27214 


AERONAUTICAL EQUIP DIV 


CHIEF Col E H Wilson MCPE 24101 
DEPUTY W B Gould MCPE 22209 
COMMUNICATIONS & — m 
PEC 33118 
% CHIEF Lt Col R E Hogan 33118 
DEPUTY K E Springer 20222 
PROCUREMENT ASSIST E R Boggs 31367 
F PRODUCTION ASSIST Wayne Hardy 24169 
| Communications & Navigation Section 
MCPEC-C 
E Copt C V Evans (Chief) 26227 
lst Lt D A Borror 39157 
Dist Lt W J Pardee 32327 
Francis Semchock 31385 
Ralph Yearling 26227 


‘Electronic Counter Measure Section MCPEC-E 


“Maj J W Thompson (Chief) 33109 
Copt D R Frank 26117 
Ist Lt S G Whittelsey 31343 
JL Brenner 23208 
A H Hermes 33109 
Ti emosications & Photo Development Section 
MCPEC-P 
4° L Poppler (Chief) 22127 
st Lt S DiVita 34224 
© Elizabeth Danner 20127 
) James Stroup 22127 
“Aerial Photo Section MCPEC-A 
tt Col J R Byrtus (Chief) 34142 
pt Virgil Millett 34142 
3 
| Ground Photo Section MCPEC-G 
» Maj Wm Schmelzer 24265 


Ww 


Sagat 


J P Morgan 24265 

R E Adams 24265 

ARMAMENT BRANCH MCPER 

CHIEF Lt Col F F Campbell 24234 

DEPUTY W C Nearing 29252 

PROCUREMENT ASSIST J L Wilson 24234 

PRODUCTION ASSIST O Boonshaft 22136 

Fighter Fire Control Section MCPER-F 

Maj R B Crutcher (Chief) 28119 

B J Shillito 20255 

Bomber Fire Control Section MCPER-B 

Lt Col B G Parks 27140 

D J Abromowitz 35180 

Bombing Navigation Systems MCPER-N 

Lt Col J A Mundee 22110 

R P Burdy 35243 

Autopilot Section MCPER-A 

Maj C F Merz 22224 

R E Meyers Jr 31391 

ACCESSORIES BRANCH MCPEA 

CHIEF Lt Col H E Greuter 28214 

DEPUTY E P Young 27103 

PROCUREMENT ASSIST J F Rupp 27103 

PRODUCTION ASSIST A E Garrison 39277 

Instrument Section MCPEA-I 

Maj F N Ederhardt 28105 

Ist Lt S T Crowell 33239 

Electrical Equip Section MCPEA-E 

Mai R A Soch 28103 

Capt J N McCarthy P 31365 

AIRLINES MAINT & SERVICE CONTRACTS DIV 
MCPM 

CHIEF Lt Col R E See 24157 

DEPUTY L L Koch 24157 

PROCUREMENT ASSIST Maj J Wilson 

RESEARCH & DEVELOPMENT BR MCPMR 

ACT CHIEF J B McNeely 

Production Planning & Materials 

D S Taylor 

R E Stachler 

E Trigg 

G W Strack 

EQUIPMENT BRANCH MCPMP 


CHIEF Lt Col P C Palmer 
DEPUTY O Mills 
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AIRCRAFT DIVISION 

CHIEF Col HH Bowe Jr 

DEPUTY L R Koepnick 
PROCUREMENT ASSIST J B Leist 
PRODUCTION ASSIST Lt Co W A Clark 


Guided Air Rockets 
Lt Col W R Wenk, A D McNeit 


Pilotless Interceptor 
Lt Col P D Vermette, J Patterson 


MCPH 


Electronic Training Services 
Maj R i Cline, T Shellabarger 


ROME AF DEPOT (AMC) 


Griffis AF Base Rome N Y Phone ROME 3200 


DIRECTORATE OF PROCUREMENT & PRODUCTION 


DIRECTOR Lt Col J M Cryer 
DEPUTY E H Terborg 


RADAR SYSTEMS DIV 

CHIEF R M Paulson 

Radar Branch B R Bluthart 

Tactical Electronics Br Capt S A Nelson 
Special Devices Br H Seeds 


COMMUNICATION/NAVIGATION SYSTEMS 
CHIEF R Rogers 

Communications Br JP Herbert 

Navigation Br C E Deardorft 

Commercial Equip Br Lt D E Clyman 


EQUIPMENT SUPPORT DIV 
CHIEF C L Foster 

Photographic Br R E Seibert 
Electronic Parts Br A J Walker 
Electrical Support Br W W Cable 


PURCHASE DIVISION 


CHIEF Capt M F Tague 
DEPUTY F Chudzinski 


GENTILE AF DEPOT (AMC) 


Wilmington Pike Dayton Ohio Phone MADISON 5671 
DIRECTORATE OF PROCUREMENT & PRODUCTION 
MDP 


DIRECTOR Maj M K Andresen 505 
DEPUTY J H Kehoe §21 
SMALL BUSINESS N A Hess 430 


CONTRACT DIVISION 
CHIEF Ist Lt A R Kardoskee 


MDPC 


Commodity Br 

(Class 17C fel Test Equipment) 
Contracting Officer M O Davis 423 
Buyers W A Bolton (422); G L George (454); H 
Scheller (466); W Hall (424); M G Page (424); W 
Dixon (422); R Weber (422) 


Commodity Br B 

(Class 17C Non-Electronic Test Equipment) 
Contracting Officer E S$ Silberman (412); 
Allen (421); C E Kendall (468); 

D R Steele (421); D Minniear (291) 


Buyers J R 
R C Moon (291); 


Commodity Br C 

(Classes 16A, K, S, F, P, Q, U, 08G Electronic Parts) 
Contracting Officer J E Adams 426 
Buyers R O Dave (418); B B Denison (273); M L 
Fahrner (418); W R= Lanum (273); M_ Rowlinson 
(273); R W Zehenni (452); M Goorevitch (452) 


Commodity Br D 

(Classes 16E, O, R, T, 08C, 08E Components) 

a aeg gs | Officer RW Nowotny 333 
Buyers B A Duckro (467); D C Fair (433); J E Her- 
sey (433) 
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100% Microscopie Inspection 
Lowest Vibrational Noise Output 
Higher Plate Voltage Ratings 


Higher Bulb Temperature 
Ratings... 265°C. 


More Uniform Low Heater Voltage 
Performance 


Higher Heater Cycle Life Test Voltage 


Each tube meets the latest military 
requirements for RELIABILITY — 
based on field and production 

tests for Shock, Vibration, 5000 2 
Hour Life, Centrifugal Acceleration, _ Og | Hl DEPUT' 
Heater Cycle Life, High nen ) ) EQUIP 
Temperature Life, Lead Fatigue. ASSIST 
DIRECT 
DIRECT 
DEPUT) 


AIR DE 


CHIEF 
Guided 


All these Raytheon Reliable Subminiature Tubes must pass microscopic inspection 
CHIEF 


MAX. RATINGS TYPICAL CHARACTERISTICS — 
ATE 


Vibration Bulb Plate Heater Plate Grid Volts | Screen CHIEF | 


Amp. Mut. 
TYPE DESCRIPTION pcg — Volts | Volts} Ma.} Volts! Ma. orRk | Volts Ma. Factor | Cond. TACTIC 


CHIEF | 


CKS5702WA | RF Amplifier Pentode 50 265 200 | 63} 200) 120] 7.5 | 200ohms| 120/26} — | 5000] |  piRect 
CK5703WA High Frequency Triode 10 265 | 275 6.3} 200; 120) 9.4) 2200hms| — | — 25.5 5000 ly 
CK5744WA High Mu Triode 25 265 275 6.3 | 200} 250} 4.2} 5000hms| — | — 70 4006 |. pirecr 
CK5783WA Voltage Reference 50 175 _ Operating voltage approximately 86 volts between 1.5 and 3.5 ma. iets 


; DIRECT< 
CK5784WA | RF Mixer Pentode 100 265 | 200 6.3 200 | 120 | 5.2 | ~2 | 120] 3200 COMMA 


CK5787WA Voltage Regulator _ 2200 | = Operating voltage approximately 100 volts between 1 and 25 ma. DIRECTC 
CK5829WA | Dual Diode ise 220 360* | 63 | 150 Max. 1, = 5.5 ma. per plate Dery 

CHI 
CK6021 Medium Mu Dual Triode 50 250 165 6.3} 300} 100) 65 | 1500hms} —} — 35 5400 j ASST/PL, 


CK6111 Medium Mu Dual Triode 50 250 165 | 63} 300} 100} 85) 220ohms| —|—| 20 5000 | } _ RESEARC 
CK6112 High Mu Dual Triode 25 250 165 | 63] 300] 100| 08 | 15000hms) —|— | 70 | 1800 i 
CK6152 Low Mu Triode 25 265 250 | 63 200| 100|100| 2700hms| —|— | 175 | 5100 AIR RI 
CK6247 Low Microphonic Triode 1.0 250 275 | 6.3| 200] 250] 4.2| 500ohms) —|— | 60 | 2650 DEVE! 


. , : : wri 
*Peak inverse voltage Note: All dual section tube ratings (except heater) are for each section. rpg 
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RAYTHEON MANUFACTURING COMPANY | ier enn 


DIRECTO 
DIRECTO} 


DIRECTO} 
DIRECTO! 
ASSIST £ 
Procurem: 
CHIEF M 


RAYTHEON MAKES ALL THESE: 
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_ DIRECTOR OF RESEARCH 


— eed 


5 W Baltimore St Baltimore 3 Md Phone LEXINGTON 
9-2616 ; 
Responsible for research and development projects 
originated by various research centers, each of which 
does own procurement 

COMMANDING GENERAL 

Lt Gen T S Power RDG 1 
Maj Gen J W Sessums Jr (Vice Commander) 


DEPUTY/TECHNICAL OPERATIONS RDT 
COMMANDER Brig Gen F B Wood 24 


GUIDED MISSILES OFFICE 
Lt Co! O C Sedford 


DIRECTOR OF DEVELOPMENT RDTD 


DIRECTOR Col D R Ostrander 20 
DEPUTY Col R E Jarmon 40 
RADAR & COMMUNICATIONS DIV RDTDR 
CHIEF Col G T Gould 66 
Communications Branch RDTDRC 
Lt Col R H May (Chief) 67 
Maj E N Wright (Airborne) 68 
Maj A L Baker (Antennas) 298 
Capt J E Hughes (Ground) 294 
Navigation Aids Br RDTDRN 
Lt Col A R Shiely (Chief) 290 
Maj R W Kiser (Short Dis Nav) 164 
Maj H E Walmer (Long Dis Nav) 371 
Maj R M Cosel (IFF & Beacon) 70 
Radar Branch RDTDRR 
Lt Col Nelson (Chief) 22 
Maj D L Deal (Airborne) 281 
Capt D D Bradburn (Reconnaissance) 185 
Lt Col W E Little (Ground) 
GUIDANCE & CONTROL DJV RDTDG 
CHIEF Col L L Stefen 60 
DEPUTY Col J F Healey 61 
" ATOMIC OPERATIONC DIV RDTDA 
CHIEF Col R N Isbell 36 
DEPUTY Col J J Cody Jr 46 
EQUIPMENT DIV RDTDE 
CHIEF Col J S Bleymoier 222 


ASSIST Col C 1 Merrill 

DIRECTOR/WEAPONS SYSTEMS RDTS 

DIRECTOR Col E N Lyunggren 58 
DEPUTY Col E E Ambrose 59 


AIR DEFENSE SYSTEMS DIV RDTSD 
CHIEF Lt Col L V Gossick 


Guided Missiles Br 


CHIEF Maj E V Conkling 153 
STRATEGIC SYSTEMS DIV RDTSS 

CHIEF Col L W Killen 168 
TACTICAL SYSTEMS DIV RDTST 

CHIEF Col W A Hotmann 179 
DIRECTOR OF OPERATIONS RDTO 

DIRECTOR Col F W Miller 50 


TEST OPERATIONS DIV RDTBT 
CHIEF Col D W Roberts 


RDTRG 
DIRECTOR Col D D Flickinger 


DEPUTY /SUPPORT OPERATIONS 
COMMANDER Brig Gen K M Landon 
ASST DEPUTY Col J A McKerley 


DIRECTOR OF PROCUREMENT 


DIRECTOR Col J R Martin 640 
DEPUTY Lt Col J F O'’Marah 641 
CIV CHIEF R E Miedel 638 
ASST/PLANS R L Greene 566 
RESEARCH CONTRACTS. DIV 

CHIEF Lt Col T F Weldon 372 
CIV CHIEF H H Huber 249 


AIR RESEARCH 
DEVELOPMENT CENTERS 


WRIGHT AIR DEV CENTER 

Wright Patterson AF Base Dayton, Ohio 
Phone KENMORE 7111 

Responsible for research and development of aircraft, 
guided missiles, weapon systems, components, asso- 
ciated equipment 

COMMANDER Maj Gen Albert Boyd 
ACT CHIEF/STAFF Col A M Prentiss 


DIRECTORATE OF LABS 
DIRECTOR Col V R Haugen WCL 


DIRECTORATE /PROCUREMENT WwCK 
DIRECTOR Col M R Williams 31321 
ASSIST E Guyjer 31321 
Procurement Contracting Br WwcKCc 
CHIEF Maj W E McDonald 28166 


WCG 26124 


AIR RESEARCH & DEVELOPMENT COMMAND 
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Components Section Maj R M Johnson 
Armament Section Capt | Derrick 
Systems Section Lt R Demuth 
Aeronautics Section Capt J S Duguid 


ROME AIR DEV CENTER 


Griffiss AF Base Rome N Y, Phone ROME 3200 
Responsible for applied research development, test 
of electronic ground, ground-to-air and certain air- 
borne systems such as detection, control, identifica- 
tion, countermeasures, navigation, communications 
data transmission systems, associated components and 
automatic flight equipment. 

COMMANDER Brig Gen S P Wright 

VICE COM Col F K Paul 


R & D PROCUREMENT OFFICE 

CHIEF Lt Col L M Packard 

DEPUTY J F Ruane 

Contract Branch 

CHIEF Capt C W Anderson 

BUYERS W A Clark; B M Haggquist; C C Hays; R | 
Margrey; Albert Mario; T H Owens; J C Taylor; D J 
Troy; Joseph Zasa; Lt W C Sitz; Lt E M Vicenzi 


DCS/RESEARCH & DEVELOPMENT 
DEPUTY Col W S Heavner 


ELECTRONICS & WARFARE TECH 
CHIEF R O Schlegelmilch 


EQUIP DEVELOPMENT DIV 
CHIEF A Kunze 


SYSTEMS DIVISION 
CHIEF W S Dunn 


AF CAMBRIDGE RESEARCH 
CENTER 


Cambridge Mass Phone UNIVERSITY 4-4720 
Responsible for research, development and test in 
e'e: ronics, nuclear physics, radiobiology, etc. 
COMMANDER Maj Gen R B Maude 


PROCUREMENT Wm Irwin 


DIRECTORATE ELECTRONICS RESEARCH 
DIRECTOR Dr F C Frick 

ANTENNA LAB Dr R C Spencer 

Radiation Section Dr S Holt 

Airborne Antenna Robt Barrett 

Ground Antenna Ralph Hiatt 

RF COMPONENTS LAB Dr L M Hollingsworth 
Modulation Section Wm Griffin 

Electron Tubes Geo Ploetz 

Transmission Lines Dr Hollingsworth (acting) 
Spectroscopy Dr. H. Fiischer 
COMMUNICATIONS LAB Dr E W Samson 
Microtonics Section Chas Ryan 

Circuiting Section Robt Wagner 

COMPUTER LAB Theo Kalin 

Computation Section R Urbano 

Techniques A Barber 

Instrumentation A Saltes 

PROPAGATION LAB Dr P Hewman 
Electromagnetic Problems Dr E Lewis 


AF MISSILE TEST CENTER 


Patrick AF Base Cocoa Fla 

Responsible for tests and research and development, 
related to tests on controlled targets, drones, guided 
missiles, components 


COMMANDER Maj Gen W L Richardson 


PROCUREMENT DIV 
Lt Col J Byers 
B Sustare 


DCS FOR MATERIAL 
DEPUTY Col J B Williams 


DCS FOR OPERATIONS 
DEPUTY Col H J Sands Jr 


AF SPECIAL WEAPONS CENTER 
Kirkland AFB Albuquerque NM 


Responsible for testing and developing atomic and 
special weapons, system components 

COMMANDER Brig Gen W M Canterbury 

DEPUTY Col C W Stewart 


DCS/RESEARCH & DEVELOPMENT 

DEPUTY Col B J Holzman 

DIRECTOR OF RESEARCH Col E B Giller 
DIRECTOR OF DEVELOPMENT Col W B Kieffer 


DCS FOR MATERIAL 
DEPUTY Lt Col C M Smith 


PROCUREMENT DIV 


Maj D Whipple 


John Hackney 


AIR FORCE ARMAMENT CENTER 
Elgin AFB Florida 


Responsible for tests on material in armament and 
development of test means 


COMMANDER Brig Gen E P Mechling 


ARMAMENT TEST EQUIP LAB 
CHIEF Col R E Sims 

PURCHASING Donald Vine 
ARNOLD ENGR 
DEVELOPMENT CENTER 


Tullahoma Tenn 


Responsible for evaluation, development of aircraft, 
guided missiles, propulsion systems 


COMMANDER Brig Gen S R Harris 


HOLLOMAN AIR DEV CENTER 
Alamagordo New Mexico 


Responsible for tests and research and development 
related to tests of pilotless aircraft, guided missiles; 
develop equipment necessary to support USAF elec- 
tronic, guided missile and other research programs 
COMMANDER Brig Gen L | Davis 

DEPUTY Col O R Haney 


AF FLIGHT TEST CENTER 
Edwards AFB Edwards Calif 


Responsible for testing aircraft, engines, components 
and related equipment 


COMMANDER Brig Gen J S Holtoner 


DIR/FLIGHT TEST & DEVELOPMENT 
DIRECTOR Col H A Hanes 


DCS FOR MATERIAL 
DEPUTY Lt Col F Molesworth 


PROCUREMENT DIV 


Maj J Kusek 
R Curry 


ARMY ORDNANCE CORPS 
FRANKFORD ARSENAL 


Philadelphia Pa Phone JEFFERSON 5-2900 
Responsible for research, development, production and 


procurement of ordnance equipment; fire control and 
electronic components 


COMMANDER Col T J Kane ORDBA 3100 
SM BUSINESS OFFICE Wm Travis Jr 7220 


CONTRACTING/PURCHASING OFFICE 
DIRECTOR H_ Edwards ORDBA-AP 4401 


PURCHASE BRANCH 


CHIEF R E Fugate 4101 
DIRECTOR/RESEARCH & DEVELOPMENT 
DIRECTOR H Smith ORDBA-ER 4100 


Research & Development Dept ORDBA-FRE 3213 
CHIEF Dr W S Carlson 


Fire Control Instrument Group ORDBA-FBE 
CHIEF Lt Col H M Murray 6115 
DEPUTY G W Cain 3115 
ASST/ENGR J M Thress 4112 
Gage Department 

CHIEF Maj R B Kadel 

Ammunition Group ORDBA-EZ 

CHIEF Col T Kundel 3200 
DEPUTY G A Ripka 7200 
VT Fuse Department ORDBA-VA 

CHIEF Maj R D Baer 7200 
DEPUTY D E Roundabush 7106 


REFLEX KLYSTRON OSCILLATORS 


Self-Contained and External Cavity 


Reso- Focus Fila- 
Maximum Power nator or Maximum ment 
Tube Frequency Output | Poten- Control Temperature | Cur- 
Type Range Milliwatts | tial Grid Coef. rent 
D.C Potential at 6.3V 
Megacycles | Ave. | Min.; Volts | D.C. Volts MC/C° Amps | t 
RK-5777| 600-2350| 160 | 100 | 400 OtoS5 15 0.985| 1-A 
7B 1200-3750 Po 80 Fo = +.15 0.650} 1-A 
2K28 1200-3750 = 80 4 = +.15 0.650} 1-A 
6133 1200-3750 | 140 | 95 300 300 +.15 0.650} 1-A 
5650 1245-1390 | 100 | 40} 225 eiegs +.05 0.455] 2-A 
ay 1245-1460 | 100 | 40] 225 +.05 0.455] 2-A 
RK-5778| 1800-4620 | 150 | 100} 300) —5Sto5 45 0.985] 3-A 
1600-4000 | 121] ... 300  RRREES Shiono ie Pee - 0.675] 1-A 
6BL6 12000-4500 |f 45 | 25} 300 Se are 0.675) 1-A 
72} 25] 300 _ ee, (eee Fey 0.675) 1-A 
3600-5500} ... |]... 300 ee Were eee 0.675) 1-A 
{225 | 180 | 1000 4to 18 +.040 0.580 
$721 2000-12 ,000|{125 | 100 | 1000 4to 18 +.025 0.580}) 1, 
40} 20) 1250 4to 18 +.040 0.580})3-A 
6236 3600-7600 | 125 | 901] 1000 4to 18 +.025 0.580} 
726-C 2700-2960 | 100} 85; 300; ..... —.1 to +.05| 0.440) 2-A 
6043 2950-3275 |{175 | 150 | 300 300 +.15 0.650} 1-A 
50; 25); 250 250 
2K29 3400-3960 | 106} 85] 300! ..... —.1 to +.05} 0.440} 2-A 
2K56 3840-4460 | 100} 80] 300; _..... —.1to+.05} 0.440} 2-A 
QK-381 | 4100-4450/ 4.5|3.0] 250]  ..... —.10 to +.05| 0.440] 2-A 
2K22 4240-4910 | 115 | 75 | 300|  ..... —.1 to +.05| 0.440} 2-A 
Re PEE! Ssece A asccdsmawen 0 -3731( 
2K48 4000-11000})... PEED =aeeea A oecwbawnete 0.575)}1, 
pee PME. fag cte. ~ Micbuabenaaes 0.575 = 
nee 20 | 1250 0.575 
6115 5100-5900 | 100 70 Mm | eke —.10 to +5.0} 0.440} 2-B 
QK-412 | 4500-6000 | 100} 70} 300/  ..... | .......e... — 2-B 
y- 
-- v stron- 
RK-6037 | 5120-5430 | 30| 20] 300] Oto—200 | ........... bs .470| 4-B 
uner- 
.825) 4-B 
QK. 5925-6450 | 120 | 100 See —.10 to +.10} 0.440} 2-B 
5976 6200-7425 | 110} 85] 300] ..... —.10 to +.10} 0.440] 2-B 
QK-422 | 6200-7425 | 100/ 85| 300] ..... —.10 to +.10} 0.440] 2-B 
6 6250-7 POO) BO Se a | sews Oto —.20 | 0.440] 2-B 
RK-6390 | 6870-10750 a 4 1250 2 to 16 +.025 0.635 ds 
2K25 8500-9660 4 7 Ut Oto —.20 | 0.440] 2-B 
2K45 8500-9660 | 32] 20] 300| —35to-+15] ........... 0.762) 4-B 
6116 8500-9660 | 32] 20] 300 le, an eee 0.50 | 4-B 
RK-6294 | 8500-10000} 70| 50/] 300] _..... Oto —.20} 1.20 | 2-B 
RK-6295 | 8500-10000} 70| 50] 300] _..... Oto —.20 | 1.20 | 2-B 
RK 8500-1 “Eee Ce Oe ern Oto —.20 | 1.20 | 2-B 
QK-414 | 9660-10250} 20) 15| 300] ..... —.10 to +.10} 0.440) 2-B 
K-448 {12000-13800} 85 | 50] 300] ..... +.05 0.675) 2-B 
RK-6178 | 15750-16250} 25 | 201] 300 ee tats —.20 to —.60} 0.675] 2-B 
QK-246 |15000-16200} 51 | 20] 1500 | —20to —120] ........... 0.675) 2-B 
QK-431 {15000-17000} 25 20 Sh eae —.20 to —.60) 0.675} 2-B 
QK-3 18000-22000} 40] 10] 1800 | —20to —100 -—1.0 0.650} 2-B 
*6253 18000-22000) 40; 10] 1800 | —20to —100 -1.0 0.650] 2-B 
2K33 * |22000-25000} 40] 10] 1800 | —20to —100 —1.0 0.650} 2-B 
*6254 22000-25000} 40/ 10] 1800 | —20to —100 —1.0 0.650} 2-B 
QK-289 20 | 10 | 2250 | —20 to —250|To be specified] 0.650] 2-B 
QK-290 20 | 10 | 2250 | —20 to —250|To be specified] 0.650] 2-B 
OK 292 
QK-293 \|34900-42800} 18 5 | 2250 | —20 to —250/To be specified| 0.650) 2-B 
m —_, to — O be specine ° -, 
gE 3 SS, 10 5 | 2500 20 200/To b ified} 0.650) 2-B 
- wo iu 
Necessary 5 2500 | —20 to —200)To be specified 0.650) 2-B 
‘o Cover —20 to — ‘o be specifie j - 
ba \ 5 3000 20 200|To b ified| 0.650; 2-B 
rom 
5 To oe, 3500 | —20 to —200 To be specified! 0.650) 2-B 
Mc. specifie 


tl = Mechanical Inductive 
2 = Mechanical Capacitive 
3 = Non-Contacting Plunger 


4 = Thermal Capacitive 
A = Coaxial Cable 
B = Waveguide 


One Source for All Your Requirements 


Raytheon, world’s largest manufacturer of magnetrons and kly- 
strons, offers the widest selection of microwave oscillators in the 
industry, including reliable combinations of magnetrons and 
klystrons. This leadership results in mass production economies 
which mean important savings for you. 


The list shown on this page includes only part of the tube 


selection available to you. 


Contact Power Tube Sales for details on Raytheon’s Appli- 
cation Engineer Service. Complete Magnetron, Klystron and 
Special Purpose Tube Data Booklets available on request. 


RAYTHEON 


Microwave and Power Tube Operations, 
Section PJ-03, Waltham 54, Mass. 


MANUFACTURING COMPANY 


AYTHEON WORLD'S LARGEST MANUFACTURER OF MAGNETRONS AND KLYSTRONS 


MAGNETRON OSCILLATORS for Pulse and CW Operation 


Maximum Ratings | Typical 
Heater Band or Operation 
Type No Range Anode | Anode | Duty | Class* Min Power 
| Volts | Amps Mc. Kv Amps | Cycle Pk Kw 
RK5J26 23.5 | 2.2 | 1220-1340 | 31.0 60.0 | .002 3 400.0 
RK4J30 23.5 ¥ ee 1220-1232 | 30.0 60.0 .002 2 600.0 
RK4J29 23.5 2.2 1232-1244 | 30.0 60.0 .002 2 600.0 
RK4J28 23.5 22 1244-1256 | 30.0 60.0 .002 2 600.0 
K358 2.5 | 85.0 | 1250-1350 | 70.0 60.0 | .0013 3 | 1000.0 
RK4J27 23.5 yee 1256-1268 | 30.0 60.0 .002 2 600.0 
RK4J26 23.5 | 2.2 | 1268-1280 | 30.0 60.0 | .002 2 600.0 
RK4J25 20.5 | 2.2 | 1280-1294 | 30.0 60.0 | .002 2 600.0 
RK4J24 20.5 | 2.2 | 1294-1308 | 30.0 60.0 | .002 2 600.0 
RK4J23 20.5 2.2 1308-1322 | 30.0 60.0 .002 2 600.0 
RK4J22 20.5 yA 1322-1336 | 30.0 60.0 .002 2 600.0 
RK4]21 20.5 | 2.2 | 1336-1350 | 30.0 60.0 | .002 a 600.0 
QK174B 8.0 5.0 1990-2110 2-2 0.3 CW 1 0.07 
K217 8.5 | 32.0 | 2425-2475 | 5.5 0.8 | CW 5 2.0 
QK217P 8.5 | 32.0 | 2425-2475 | 5.25 0.75 | CW 5 1.5 
K390 8.0 | 35.0 | 2420-2490 | 6.2 .375| CW 5 .80 
RK5609 6.3} 3.8 | 2425-2575 | 1.6 0.15 | CW 5 0.085 
RK5586 16.0 | 3.1 | 2700-2900 | 32.0 70.0 | .001 3 700.0 
RK6410 8.3 | 82.0 | 2750-2860 | 76.0 | 135.0 | .001 2 | 4500.0 
RK4J53 16.0 3.1 2793-2813 | 30.0 70.0 .001 r 500.0 
RK 8.3 | 85.0 2850-2910 | 56.0 95.0 .0006 2 1750.0 
RK2J69 6.3 1.5 2695-2755 | 20.0 25.0 .001 3 150.0 
RK2J68 6.3 | 2745-2805 | 20.0 25.0 .001 3 150.0 
RK2J67 6.3} 1.5 | 2795-2855 | 20.0 25.0 | .001 3 150.0 
RK2J66 6.3} 1.5 | 2845-2905 | 20.0 25.0 | .001 3 150.0 
RK2J34 6.3 | 1.5 | 2700-2740 | 22.0 30.0 | .002 y 285.0 
RK2J33 6.3} 1.5 | 2740-2780 | 22.0,| 30.0 | .002 2 285.0 
RK2J32 6.3 | 1.5 | 2780-2820 | 22.0 30.0 | .002 2 285.0 
RK2J31 6.3 | 1.5 | 2820-2860 | 22.0 30.0 | .002 2 285.0 
RK2J30 6:3) 25 860-2 22.0 30.0 | ,002 Zz 285.0 
RK4J35 16.0 3.1 2700-2740 | 30.0 70.0 -001 Z 900.0 
RK4J34 16.0 3.1 2740-2780 | 30.0 70.0 .001 2 900.0 
RK4J33 16.0 3.3 2780-2820 | 30.0 70.0 .001 2 900.0 
RK4J32 16.0} 3.1 20-2860 | 30.0 70.0 | .001 2 900.0 
RK4J31 16.0] 3.1 2900 | 30.0 70.0 |} .001 2 900.0 
RK5657 16.0 | 3.1 |} 2900-3100 | 32.5 70.0 | .001 3 700.0 
RK2J62A 6.3 4.5 2914-3010 | 15.0 15.0 .002 3 35.0 
$4 6.3 x 2960-3 1.6 0.15 | CW 5 0.10 
RK2J61A 6.3 1.5 3000-3100 | 15.0 15.0 .002 3 35.0 
K65 12.6 | 10.0 | 3040-3140] 4.2 1.2 | CW 5 1.8 
RK2J29 6.3 2:5 2914-2939 | 22.0 30.0 .002 2 275.0 
RK2J28 6.3 | 1.5 | 2939-2965 | 22.0 30.0 | .002 2 275.0 
RK2J27 6.3 | 1.5 | 2965-2992 | 22.0 30.0 | .002 2 275.0 
RK2J26 6.3 | 1.5 | 2992-3019 | 22.0 30.0 | .002 2 275.0 
RK2J25 6.3 | 1.5 | 2019-3047 | 22.0 30.0 | .002 2 275.0 
RK2J24 6.3 | 1.5 | 3027-3071 | 22.0 30.0 | .002 2 275.0 
RK2J23 6.3 | 1.5 | 3071-3100 | 22.0 30.0 | .002 2 275.0 
RK4J44 16.0} 3.1 | 2965-2992 | 30.0 70.0 | .001 2 900.0 
RK4J43 16.0} 3.1 | 2992-3019 | 30.0 70.0 | .001 2 900.0 
RK4J61 6.3 3:5 2450-2720 +5 0.15 | CW 1 0.05 
RK4J62 6.3} 3.5 | 2700-3010} 1.5 0.15 | CW 1 0.05 
QK254 13.0 | 40.0 | 2860-2900 | 45.0 92.0 | .0007 2 | 1500.0 
RK4J63 6.3 | 3.5 | 2990-3330] 1.5 0.15 | CW 1 0.05 
K4J64 6.3 | 3.5 | 3110-3670] 1.5 0.15 | CW 1 0.05 
RK2J70 6.3 | 1.25 | 3030-3110] 7.5 15.0 | .002 2 20.0 
RK2J71 6.3 | 1.25 | 3190-3201 | 5.5 8.0 | .002 2 6.0 
RK2J38 6.3 | 1.25 | 3249-3263 | 5.0 8.0 | .012 2 2.5 
RK2J52 6.3} 1.5 | 3258-3 15.0 15.0 | .002 3 70.0 
RK2J22 6.3] 1.5 | 3267-3333 | 22.0 30.0 | .002 2 240.0 
RK2J39 6.3} 1.25 | 3267-3333 | 5.5 8.0 | .002 2 6.0 
RK4J41 16.0 | 3.1 | 3400-3450 | 30.0 70.0 | .001 2 750.0 
RK6402 8.3 | 43.0 | 3430-3570 | 57.0 55.0 | .0016 3 700.0 
RK6403 8.3 | 43.0 | 3430-3570 | 65.0 90.0 | .0014 3 | 2000.0 
K253 16.0} 3.1 | 3430-3570 | 33.0 60.0 | .001 3 650.0 
RK4J40 16.0 | 3450-3500 | 30.0 70.0 .001 P| 750.0 
RK4J39 16.0} 3.1 | 3500-3550 | 30.0 70.0 | .001 3 750.0 
Reis 16.0 | 3.1 | 3550-3600 | 30.0 70.0 | .001 2 750.0 
RK4J37 16.0 | 3.1 | 3600-3650 | 30.0 70.0 | .001 2 750.0 
RK4J36 16.0 | 3.1 | 3650-3700 | 30.0 70.0 | .001 4 750.0 
QK117A 6.3 3.5 7 3 0.150) CW 1 0.04 
RK6177 6.3 0.6 | 4255-4370 33 .035} CW 4 001 
QK241 6.3 | 32.0 | 5250-5310 | 37.5 60.0 | .001 2 000.0 
RK6344 11.0} 11.0 | 5450-5825 | 24.0 30.0 | .001 3 175.0 
QK313 11.0 | 11.0 5450-5825 | 27.0 30.0 .001 3 250.0 
QK396 6.3 | 1.5 | 5480-5650 | 10.0 8.0 | .001 2 10.0 
RK4J59 12.6 | 3.75 | 6375-6275 | 25.0 35.0 | .001 2 180.0 
QK298 6.0 | 14.0 | 6275-6576 | 25.0 25.0 | .001 3 250.0 
RK4J58 12.6 | 3.75 | 6475-6375 | 25.0 35.0 | .001 2 180.0 
Re tlse 12.6 | 3.75 | 6576-6475 | 25.0 35.0 | .001 2 180.0 
RK4J56 12.6 | 3.75 | 6675-6576 | 25.0 35.0 | .001 2 180.0 
RK4J55 12.6 | 3.75 | 6775-6675 | 25.0 35.0 | .001 2 180.0 
RK4J54 12.6 | 3.75 | 6875-6775 | 25.0 35.0 | .001 2 180.0 
RK2]J51 6.3 | 1.0 | 8500- 16.0 16.0 | .0012 3 45.0 
RK2J50 6.3 1.0 8750-8900 | 16.0 16.0 .0012 2 40.0 
RK6229 5.0 0.45 | 8900-9400 | 5.0 0.6 -0033 3 0.5 
RK6230 5.0 0.45 | 8900-9400 | 5.0 0.875] .0033 3 1.0 
RK2J49 6.3 | 1.0 91 16.0 16.0 | .0012 2 40.0 
QK366 6.3 2.9 | 9205-9285 |} 15.5 14.5 .001 2 75.0 
RKaIse 6.3 1.5 9003-9168 | 13.5 12.0 .002 2 14.0 
RK2J56 6.3 | 1.0 | 9215-9275 | 16.0 16.0 | .001 2 40.0 
RK2J55 6.3} 1.0 | 9345-9405 | 16.0 16.0 | .001 2 50.0 
RK6002 4.0 | 40.0 | 9230-9404 | 30.0 40.0 | .002 2 |- 225.0 
RK2J48 6.3 1.0 | 9310-9320 | 16.0 16.0 .002 2 25.0 
RK5982 6.3 | 8.25 | 9320-9430 | 16.5 20.0 | .002 3 75.0 
K172 6.0 | 30.0 | 9330-9420 | 36.0 50.0 | .001 2 500.0 
RK2J42 6.3} 0.5 | 9345-9405 | 6.0 5.5 .0025 2 7.0 
RK730A 6.3 | 1.0 | 9345-9405 | 16.0 16.0 | .0012 3 40.0 
RK725A 6.3 | 1.0 | 9345-9405 | 16.0 16.0 | .0012 5 40.0 
RK2J53 6.3 | 1.0 | 9345-9405 | 16.0 16.0 | .0012 5 40.0 
QK308 5.0} 6.0 |15800-16200} 18.0 25.0 | .001 5 50.0 
QK319 5.0 6.0 '16300-16700} 16.0 17.0 001 2 40.0 
QK389 6.3 | 2.5 23750-24250) 16.0 20.0 .0007 2 50.0 
* Class 1 = Tunable-CW 


2 = Fixed Frequency-Pulsed 
3 = Tunable-Pulsed 
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4= 
5 = Fixed Frequency-CW 
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NAVY PROCUREMENT & PRODUCTION 


Department of the Navy 18th and Constitution Ave 
N W Washington D C Phone LIBERTY 5-6700 


BUREAU OF SHIPS 


Responsible for shipboard apparatus, 
sonar, electronic end items; 
BuAer and BuOrd 


radio, radar, 
also shore equipment for 


CHIEF RADM W D Leggett Jr 62058 
Small Business Specialist M Chemsak 63695 
CONTRACT DIVISION 
DIRECTOR Capt M G Vangeli 62112 
ASST DIR L T Harrison 64568 
PURCHASE BRANCH 
CDR J L Lambrecht 63746 
Electronics Section 
D E Wetherly 63886 
Mr Belinky 66627 
R L Butcher 62863 
R W Campbell 63580 
C E Carlson 65616 
L W Dahl 63113 
A J Fistari 63029 
D S Fitzgerald 61518 
E E_ Grover 63949 
C Morris 61803 
G C Pauls 62736 
W T Peacock 65868 
C H Perkins 66066 
F W Ryan 66066 
H L Stein 66164 
H P Strople 64850 
W C Tayloe 61725 
D S Young 64631 
Research and Development Section 
C W Brockman 62281 
C F Cinquegrana 66226 
R Davis 66226 
J E Godwin 63147 
| M Hecht 61393 
H W Garrad 63376 
J E Hume 62553 
B J Pyrek 63125 
H E Prince 61393 
F A Lucisano 62589 
T P Tierney 62553 
R H Woody 63892 
A L Wall 63147 
A P Windham 63892 
BUREAU OF ELECTRONICS 
DIRECTOR Capt R Bennett 61714 
ASST DIR Capt T W Rogers 62463 
CIV ASST J M Stewart 62463 
ELECTRONICS DESIGN & DEVELOPMENT DIV 
DIRECTOR Capt W | Bull 64586 
CIV ASST C L Stec 64498 
ELECTRON TUBES R W Grantham 61201 
PARTS E A Mroz 64338 
RADAR BRANCH 
DIRECTOR CDR L § Denning 61796 
SEARCH RADAR F P Theriot 62469 
ELECTRONIC NAVIGATION A L Anderson 63139 
IFF & CONTROL RADAR D Head 65433 
MARINE & AMPHIBIOUS BR 
DIRECTOR Maj E C Bennett 64065 
RADIO P R Butler 61210 
RADAR L E Shoemaker 64854 
Guidance & Control R T Bergmann 64854 
COMMUNICATIONS BR 
DIRECTOR CDR Ss W SWACKER 64056 
RECEIVERS J H Gough; O A Anderson 64057 
TERMINAL EQUIP W H Muench 63463 
SYSTEMS INTEGRATION & ACCESSORIES 
E F Paroulek 61127 

TRANSMITTERS J M Coe; A L VanTine 64853 
COUNTERMEASURES BR 
DIRECTOR CDRC MILLER; M C Bly 
ACTIVE ECM M Hichenlooper 64666 
PASSIVE ECM W H Dix 62162 
SONAR CTR'MEAS R T McCann 64645 
SONAR BRANCH 
DIRECTOR CDR DC Peto 845 61230 
HARBOR DEFENSE & SPECIAL EQUIP 
t W_ E Brown; F § Andress 46 64080 
SONAR SUPPORT Lt A T Owens; Dr V Potter 

847 61794 
SURFACE SHIP W T Hanley 848A 65831 
SUBMARINE Lt W Dietrichson; S$ Lefkov 

848B 64062 
SOUND SURVEILANCE LCDR J Kelly; E Rist 

849 64816 
SPECIAL APPLICATIONS BR 
CDR R Buck; LD Whitelock 850 63887 
SPECIAL DEVICES J O Schoegler 851 63869 
SIGNAL DEVICES W A Haynes; LCDR L E Runyan 

852 60557 
INFRA-RED EQUIP C S Woodside 853 65720 
RADIAC EQUIP G Mahaffey 854 62935 


TELE-TECH & ELECTRONIC INDUSTRIES « 


ELECTRONICS SHORE DIV 


DIRECTOR Capt C D Short 910 63595 
SHORE FACILITIES ENGR BR 
LCDR M E Beard; C R Courtney 915 63650 
COMMUNICATIONS 
W E Simpson; A M Harned 916 65011 
COMMUNICATIONS SYSTEMS ENGR BR 
L_B Wheeler; T D Hobart 925 66150 
TRANSMITTER SYSTEMS L K MacMillan 926 61775 
RECEIVER SYSTEMS L G Douglas 927 63389 
TERMINAL SYSTEMS A W Phillips 928 66822 
ANTENNA SYSTEMS PROPAGATION W J Rosch 

929 66576 


SEARCH, GUIDANCE & INSTRUMENTATION SYSTEMS 
ENGR BR 


A C V Diehl 935 64448 
AIR TRAFFIC CONTROL P Del Balzo 64695 
RADAR SYSTEMS ENGR D E Heisler 936 64448 
INSTRUMENTATION SYSTEMS ENGR G O Poyet 
937° 66951 
NAVIGATIONAL AID SYSTEMS ENGR D Brennan 
938 66951 
ELECTRONICS SHIP @ AMPHIBIOUS DIV 
DIRECTOR Capt C O Larson 950 62043 
INSTALLATION & MAINT ENGR BR 
CDR ER Vanderburg; H M Wright 960 61872 
RADAR T E Dunman 961 65577 
COMMUNICATION A B Groverman 962 63645 
SONAR P R Russell 963 63592 
SPECIAL EQUIP | Plotkin 964 62198 


SHIP TYPE ELECTRONICS ENGR BR 
CDR W B Hirst 980 66998 
BATTLESHIP & CRUISER LCDR Ww T Doyel, Lt HA 
Peyton; V A Parks 981 61688 
AIRCRAFT CARRIER & SEAPLANE TENDER CDR R W 
Parisian; LCDR C A Williams; J R Sacca 
982 65601 
DESTROYER SECTION LCDR T F Dixon; R Zucchet 
64068 
Rowe 
985 61348 
MINE VESSEL & PATROL CRAFT Lt W B Fisher; P 
A Loin 986 63777 
AUXILIARIES SECTION Lt R Delgago; E D Otto 


983 
SUBMARINE SECTION LCDR L H Schuh; H E 


9 65618 
LANDING & MISCL CRAFT H E Dee; H Follien 
989 66998 


ELECTRONIC SUPPLY OFFICE 


Bldg 3400 Great Lakes III 
Responsible for buying 
replacement 

COMMANDER Capt E F Metzger 
EXEC OFFICER CDR P D Boyce 
SM BUSINESS REP G O Gifford 


PURCHASE DIV 
CHIEF CDR E T Dobbyn 


BUYING BRANCH 
Lt W A Johannesen; A J Dowe 


PURCHASING SERVICES BR 
Lt A C Ward; E L Mazonowicz 
NAVY ELECTRONICS LAB San Diego Calif 


Phone DELTA 6-3500 
components for stock and 


2100 


OFFICE OF NAVAL RESEARCH 


Bldg T-3, 17th Street & Constitution Ave. 

NW Wash DC Phone LIBERTY 5-6700 

Responsible for basic and applied research bearing 
on naval problems 


CHIEF/NAVAL RESEARCH RADM F R Furth 100 
DEPUTY & CHIEF SCIENTIST Dr E R Piore 102 
ASST CHIEF FOR RESEARCH Capt C B Hart 400 


PHYSICAL SCIENCE DIV 
Dr E W Montroll 420 
CDR E A Tucker (Coordinator for computers & 


electronics) 427 
Electronic Engineer Dr C Smith 427 
Electronic Engineer A Sbostols 427 
Electronic Engineer M C Long 427 
Electronic Engineer H E Sorrance 427 
CONTRACT DIVISION 

DIRECTOR CDR W M Porter 600 
DEPUTY F M Reynolds Jr 601 
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CONTRACT BRANCH 

CHIEF C w Hartley 
J F Ball (West Area Section) 
J Richman (East Area Section) 


NAVAL RESEARCH LABORATORY 
Wash DC Phone JOHNSON 3-6600 
DIRECTOR Capt W H Beltz 
DEPUTY Capt S M Tucker 
RESEARCH DEPARTMENT 
DIRECTOR Dr E O Hulbert 


ELECTRONICS Div 

ASSOCIATE DIR OF RESEARCH Dr RM Page 
SUPERINTENDENT A H Schooley 
NAVIGATION & TRANSISTOR RESEARCH 

A Brodzinsky 

ELECTRICAL L R Larsen F 

ELECTRON TUBES Dr A J Ruhlig 
MICROWAVE ANTENNAS & COMPONENTS 
Dr J | Bohnert 

SECURITY SYSTEMS C y Parker 

WAVE PROPAGATION M Katzen 


RADAR Div 

SUPR Dr R C Guthrie 

HIGH RESOLUTION L W Fuller 
RADAR TECHNIQUES F M Gager 
SEARCH RADAR Dr R J Adams 
TRACKING Jj E Meade 

EQUIPMENT RESEARCH P Waterman 


RADIO Div 

SUPR L A Gebhard 
COMMUNICATION 'R B Meyer 
RADIO TECHNIQUES T McL Davis 
COUNTERMEASURES H O Lorenzo 


SOUND Div 

SUPR Dr H L Saxton 

PROPAGATION H R Baker 

TRANSDUCER P N Arnold 

ELECTRONICS W J Finney 

SONAR SYSTEMS C L Buchanan 
AIRBORNE SONAR R H Mathes 
ELECTRICAL APPLICATIONS A T McClinton 


SPECIAL DEVICE CENTER 
Sands Point Port Washington L 
FLUSHING 7-8300 

Responsible for special electronic devices 
COMMANDER Capt H Sosnoski 

TECH DIRECTOR B G Eaton Jr 


UNDERWATER SOUND REFERENCE LAB 
P O Box 3629 Orlando Fla Phone ORLANDO 
DIRECTOR O M Owsley 


1 N Y Phone 


BUREAU OF AERONAUTICS 


18th & Constitution 


Ave NW Wash D C Phon 
ERTY 5-6700 


Responsible for airborne equipment; 
tronic end items 

DIRECTOR RADM A Soucek 

DEPUTY RADM L Harrison 

SM BUSINESS SPEC CDR Jj 5 Paretsky 


aviation 


MATERIEL AND SERVICES 
DIRECTOR RADM C E Ekstrom 


CONTRACTS DIVISION 
DIRECTOR Capt D M Wisehaupt 
ASST DIR E J Gorman 


PURCHASE BRANCH 
CHIEF CDR RL Savage 
Components W M Collins 

LCDR R G Freeman 
Eectronics | R McGraw 
Instruments J A Ross 


RESEARCH AND DEVELOPMENT 
DIRECTOR RADM R S Hatcher 
EXEC DIR Capt C J Pfingstag 


ELECTRONICS DIVISION 
DIRECTOR Col J A Gerath Jr 
ASST DIR CDR E C Callahan 


ELECTRONICS DESIGN BR 

CHIEF CDR F M Myers 

ASST J M Breasley 

Communications & Navigation LCDR J A O'Neil 
Countermeasures W L May 

G M Guidance W L Webster 

Radar R S$ Sargent 


GUIDED MISSILES Div 
DIRECTOR Capt A B Metsger 
AIR LAUNCHED BR 

CHIEF CDR H O Hauck 


SHIP LAUNCHED BR 
CHIEF CDR F R Freitag 


RESEARCH DIVISION 

DIRECTOR A Hyatt 

ASST DIR Dr O E Lancaster 
ELECTRONICS CONSULTANT J R Moore 
AVIATION SUPPLY OFFICE 


700 Robbins Ave Phila Pa Phone PILGRIM 


3-7651 


ie LIB- 


elec- 


63944 
63944 
66558 


64701 


62905 
62539 


66832 
61582 
61582 
61129 
63801 


62280 
63604 


64324 
64325 


65388 
65388 
64186 
65391 
61668 
64176 


64446 
64250 


64151 


64887 
65840 
65180 


5-8000 


6ANS5WA OB2WA 
pee seemeconductonce S814WA 108 Volt Regulator Tube denne i 
Power Pentode Low Mu Dual Triode Voltage Reference Tube 4 16th & on 
Phone 
. [Responsible 
electronics 
equipment) 


§ Tatigan 


CONTRACT 
DIRECTOR 
ASST DIR C 


PURCHASE 
CHIEF M E 


Supply Co 
} A Catoe 
C R Huntle 
G G Flemi 
C W Shorte 
R Wales 

L Haymore 
j W Frankl 
} D Brenna 


RESEARCH 


DIRECTOR 


5654 /6AK5W /6096 5726 /6AL5 W /6097 
Sharp Cutoff Pentode 


Dual Diode 
6101 6J6WA 5670WA 6100 /6C4WA 
Medium Mu Dual Triode Medium Mu Dual Triode Low Mu Triode 


these are the 


for exacting military and commercial applications 


RELIABLE MINIATURE TUBES 


These tubes have earned the right to 
your confidence — and specification — by their 
demonstrated ability to stand up under the toughest 
service conditions ... They are stable, rugged, reliable. 
They are subject to rigid quality control . . . Many of them 
meet 1000 hour life tests at elevated temperatures... 
All of them meet the latest military Reliable Tube 
specifications . .. Specify them with confidence. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 
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(NAVY) 


& Constitution Ave NW Washington DC 
pa LIBERTY 5-6700 


[Responsible for fite control, instruments, 
electronics and items used with or 
equipment) 

DIRECTOR RADM M F Schoeffel 

DEPUTY RADM F S Withington 
ASST/PROCUREMENT REVIEW & SM BUSINESS 
R L Watson 

§ Tatigan 


CONTRACT DIVISION 


DIRECTOR Capt R S Smith 
ASST DIR CDR C F Ray 


PURCHASE BRANCH 
CHIEF M E Jones 


Supply Contract Section 
} A Catoe 

C R Huntley 
G G Fleming 
C W Shorter 
R Wales 

L Haymore 

j W Frank! 

} D Brennan 
R E Losch 
RV Lutz 

|] G Dempsey 


Research & Dev Contract Section 
G W Carter 

H A Hegarty 

A Etyler 

M B Gardner 

L $ Swallen 


RESEARCH & DEVELOPMENT DIV 
DIRECTOR Capt C K Bergin 

ASST DIRECTOR Capt H P Weatherwax 
CHIEF ENGR/ELECTRONICS J M Bridges 


FIRE CONTROL BRANCH 
CHIEF CDR R K Irvine 
ASST/ELECTRONICS H B Rex 
bs es & SURFACE FIRE CONTROL 
N V Smit 

TARGET DESIGNATION 


J R Marvin 
J E Norton 
J P Garvey 
f SYNCHRO & SERVO N B Berman 
] BR SURFACE FIRE CONTROL C W Davies 


UNDERWATER FIRE CONTROL 
CDR C J Beers 
ANTI-SUBMARINE 


B J Lapenta 

C C Buterbaugh 

SUBMARINE SYSTEMS & EQUIP K L Brown 

A A Powell 

SPECIAL PROJECTS CH Ludwig 
ANTI-AIRCRAFT FIRE ra 

R W J Maddocks 


M R Walters 

D C Saulpaugh 

GUN FIRE CONTROL—LIGHT O L Stevens 
R S Simmons 


cD 
GUN FIRE CONTROL—DUAL 


MISSILE FIRE CONTROL D Gold 
“ W B Van Dusen 
FIRE CONTROL RADAR A D Bartelt 
on L E Wallingford 
F M Moore 
; | [{AVIATION ORDNANCE BR 
if CHIEF Capt J M Elliot 
ASST/ELECTRONICS & RADAR J L Miller 


Precision Instruments components 


W D Jefferson 


on GUIDED MISSILE BR 
CHIEF Capt F D Boyle 

on AST CDR W A Hasler Jr 
R SCIENTIST Dr R B Dow 


MATERIAL DIVISION 
DIRECTOR Capt R L Adams 
ASST/PRODUCTION Capt H S$ Monroe 


FRE CONTROL BRANCH 
CHIEF CDR V P Healey 
RADAR 


RB McCall 
twitz 
DF Pinkston 
twater, Optics & Synchro 
CORO S Dwire 
Sufoce & Anti-Aircraft 


GUIDED MISSILES BRANCH 

CHIEF CDR W C Hansen 

nics Engineer G S Pentino 

Launched Missiles Lt R D Trumbo 
Air Launched Missiles LCDR R L Angelo 


NAVY ORDNANCE DEPOT 
Corona, Calif. 


W G Eberlin 


BUREAU OF ORDNANCE 


various 
on ordnance 


63457 
62005 


64972 
64452 


61657 
63276 


65879 


62327 
65034 
66168 
61701 
62272 
66244 
62210 
61013 
63076 
65683 
65982 


61648 
61645 
62419 
66133 
66679 


63343 
63344 
62941 


63160 
63160 


65877 
65877 
65877 
65877 
63063 
63063 


65509 
63124 
63124 
64527 
64527 
65025 


64152 


65513 
65513 
64238 
64238 
65513 
65513 
63185 
65679 
64149 


63320 
65824 


62940 


63363 
62734 
65243 


62427 
62427 


62013 


64940 
64635 
64940 


62641 
63713 


65036 
66075 
65642 
63067 


‘ 


-TECH & ELECTRONIC INDUSTRIES * October 1954 


SIGNAL CORPS SUPPLY AGENCY 


225 S 18th Street Phila Pa Phone KINGSLEY 6-3200 


Responsible for procurement, stock control & supply 
activities 


COMMANDER Brig Gen J S Willis SIGSU-A 100 


DEPUTY Col Wm L Bayer 101 
SMALL BUSINESS SPECIALIST Wm Matteson Jr. 334 


DEPUTY FOR PROCUREMENT 


DEPUTY Col B M Kelley 610 


ASST DEPUTY Lt Col K M Gonseth 610 
CIV ASST ; a 611 
ushner 218 
BIDDERS INFO C Chanako 325 
AWARDS DIV SIGSU-M5 
CHIEF Lt Col O L Bell 300 
ASST A Schuster 
| Friedman 
IPS & FACILITIES BR 
CHIEF Maj R Holloway 739 
ASST J C Young 741 
R Murray 741 
EQUIPMENTS BRANCH 
CHIEF Maj | Koss 640 


ASST C R Fravel 


L H Drake 6 
TELEPHONE, TELEGRAPH, TEST & METEOROLOGI- 
CAL EQUIPMENT Capt J Demnsev: D. Sherman 165, 
RADIO, RADAR, AUDIO & CRYSTAL SECTION 


Capt R Cheney; S Hyans 747 

WIRE & CABLE SECTION Capt. J Maliniak; 

Mary Regan 650 

BATTERY SECTION Capt J Howard; R E Parsons 472 

COMPONENTS SECTION Capt A B Berry 565 
B Friedman 565 
Capt G Nugent 572 
H W Walton 572 


SPECIAL PURCHASES BR 
CHIEF Maj R W Strunk 
H Creager 


SIGSU-M5F 


SIGNAL CORPS REGIONAL OFFICES 
LAB PROCUREMENT OFFICE —SIGEL-L 


Watson Area Ft Monmouth N J Phone EATONTOWN 
3-1060 


Handles all R & D procurements for Evans, Cole, 
Squier Labs 
COMMANDER Lt Col J L Clark 450 


J H Dalton 


PURCHASE BRANCH 
CHIEF Capt E J Cwalinski 


CONTRACTING BRANCH 
CHIEF Maj E E Miller Jr 


SPECIAL EQUIPMENT BRANCH 
ASST Maj B Burnett 


CHICAGO REGIONAL OFFICE 

615 W Van Buren St Chicago 7 IIl Phone ANDOVER 
3-0234 

Responsible for procuring telephone, 
cept carrier; 
related parts 
COMMANDER Lt Col B L Mathews 


PROCUREMENT BRANCH 
CHIEF Maj C H Overton 40 
ASST N_ Jorgensen 40 


AWARDS BRANCH 


telegraph; ex- 
splicing equipment, certain components, 


CHIEF Capt C H Smoot 249 
ASST P Tinnell 259 
Blanche McClane 259 
Stella Lacey 260 
SIGNAL CORPS ENGINEERING LABS 

Ft Monmouth N J Phone EATONTOWN 3-1000 

Responsible for research and development; awards 


development contracts; 
vision 


furnishes engineering super- 


COMMANDER Col F F Uhrhane 


LAB PROCUREMENT OFFICE 
See Signal Corps Supply Agency listing for 
details 


SIGEL-CO 51111 


PROCUREMENT-MAINTENANCE ENGR OFFICE 


SIGEL-PMD 
CHIEF Col N L Tittle 51191 
FIELD ENGINEERING BR SIGEL-PMF 
CHIEF R P lannarone 51253 
MAINTENANCE ENGR BR SIGEL-PMM 
CHIEF W C Grubb 51552 


SQUIER SIGNAL LAB 


Ft Monmouth N J Phone EATONTOWN 3-1000 

pe requirements for components and power 
pplies 

DIRECTOR Lt Col J V Fill SIGEL-SOD 51181 

DEPUTY Maj O K Gardner 52583 

CHIEF ENGR W L Seibert 52134 

CHIEF SCIENTIST Dr N J E Golay 52582 


COMPONENTS & MATERIALS BR. 
CHIEF A W Roger 

Components Parts V Kublin 
Environmental Projects H Stout 
Materials Section L Reiss 
Performance Test J Gruol 


SIGEL-SMB 
51834 


FREQUENCY CONTROL BR 
CHIEF W L Doxey 

Crystal Research E A Gerber 
Crystal Design N Bernstein 
Circuit Section J Havel 

Test Equipment H Edelstein 


SIGEL-SPC 
52250 


EVANS SIGNAL LAB 


Phone PROSPECT 5-3000 
Determines requirements for 
equipment, etc 

DIRECTOR Col L E Gaither 
DEPUTY Lt Col E J Quashnock 


COUNTERMEASURES DIV 
DIRECTOR J J Slattery 
DEPUTY E J Fister 

CHIEF S Stiber 

Jamming N Rothschild 
Detection & Location W Gould 
Deception N Distel 
Countermeasures Systems Br 
CHIEF C B MOORE 

Strategic Systems N Castellini 
Tactical Systems A Brogle 


RADAR DIVISION 
DIRECTOR E W Petrillo 
DEPUTY I Stokes 


RADAR DEVELOPMENT BR 

CHIEF J T Evers 

Radar Equipment N Abbott 
Antenna & Microwave O Woodyard 
Advanced Development J Ackerman 


RADAR SYSTEMS BR 
CHIEF N M Brenner 
Systems Engineering S Levine 
Systems Development L Volp 


GUIDED MISSILE INSTRUMENTATION 
CHIEF W F Atwell 

Instrumentation & Nav P Siglin 
Guidance & Control P Maresco 


radar, meteorological 


SIGEL-ROD 61232 
61121 


SIGEL-CD 61161 
61464 
61183 


61233 


SIGEL-RD 61456 
61382 


61313 


61322 


61249 


COLES SIGNAL LAB 


Eatontown N J Phone EATONTOWN 3-1000 


Determines requirements for wire, radio, communica- 
tions, general engineering 


DIRECTOR Col T M Hahn 
CHIEF SCIENTIST W S$ Marks Jr 


RADIO COMMUNICATION BR 
CHIEF J Hessel 

Long Range H Meyer 

Radio Relay & Microwave M Ribe 
Short Range J Durrer 

Radio Comm Research R Lacey 
Airborne Equip G Brazee 


WIRE COMMUNICATION BR 
ACT CHIEF B S Anderson 
Outside Plant Equip H Kitts 
Transmission Equip R Boykin 
Switching & Control G Bartle 
Televisual Equip R LeVino 
Acoustical Equip R Faralla 
Telesynd Research | F Dodd 


SUPPRESSION & GEN ENGR BR 
CHIEF R Noyes 

General Engr C Bucherer 

Test Equip H Hecker 

Suppression Devel J Chappell 
Suppression Systems J O'Neil 
Installation Systems S$ Marford 
Standards & Measurements H Cahn 


SIGEL-COD 81275 
81267 


81114 


81134 


81287 
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QK436 
Klystron 
Ruggedized—Mechanically Tunable 
QK357 Frequency—8500 to 10,000 mc 
fi Power output—75 mw 
Storage Tube 
Magnetic Deflection Type 
Resolution—400 lines 


RK3B24W , 

Half Wave-High Vac. Diode Rectifier _ 

Max. Peak Inverse Voltage—20,000 © 
Max. Peak Current—300 ma. 


QK446 


Traveling Wave. Oscillator 
Frequency Range—2,000 to 4,000 | 
Voltage Tunable | 

Power output—0.1 to 1.0 watts 


— ec Rar a a ~ ‘ anal Se e Rayt h e re) n 


For Microwave and Speciai Purpose Tubes 


Here are just six Raytheon Microwave and Special Purpose 
Tubes from the largest line in the industry. You can add many 
hours of reliable service to your microwave, radar and 

special equipment by selecting Raytheon Tubes. 

Contact Power Tube Sales for complete details of Raytheon’s free 
Application Engineer Service. Magnetron, Klystron and Special 
Purpose Tube Data Booklets are available on request. 

~ See Page 4 of this directory 

for more detailed listing of 


Raytheon Magnetrons and Klystrons. 
QK329 


Square Law Tube 
Function Multiplier 


RK2J51 


Magnetron : . Excellence 
Tunable—8500 to 9600 mc 


in Electronics 
Peak pulse power—45 kw 


RAYTHEON MANUFACTURING COMPANY 
Microwave and Power Tube Operations, Section PJ 02, Waltham 54, Mass 
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